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ISOLATION OF SUBTERRANEAN ZON^S 

Cross Reference To Rdlatod Appllcatiom 

This application is a continuation-in-part of U.S. patent applicatioh serial number 
5 08/969,922, attorney docket numk)er 25791.69, filed on 10/3/2001, that was a 
oontinuaflon-in-part of U.S. patent application serial numt>er 09/440,338, attorney 
docket number 257919.02. filed on 11/15/1999, that issued as U.S. Patent No. 
6,328,113, that claimed the tyenefit of the filing date of U.S. prcvisional patent 
application serial numt>er 60/108,558, attorney docket number 25791.9, filed on 
10 11/16/1998, the disddsuresofwhich are inoorporatM herein by reference. 

The present appllcatk)n is related to the folkiwing: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02. filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000. 

15 (3) U.S. patent a|^;>Hcatk>n serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, (4) U.S. patent applicatk>n serial no. 09/440,338, attorney docket no. 
25791.9.02, fiied on 11/15/1999, (5) U.S. patent applicatton serial no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 application serial no. 09/51 1 ,941 , attorney docket no. 25791 .16.02, filed on 2/24/2000, 
(8) U;S. patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attomey docket no. 
2579123.02. filed on 4/26/2000, (10) PCT patent application serial no. 
PCT/USOO/18635, attomey docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 provisional patent application serial no. 60/162,671 , attomey docket no. 25791.27. filed 
on 11/1/1999, (12) U.S. provlstonal patent application serial no.. 60/154,047. attomey 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provistonal patent applteatton serial 
no. 60/159.082, attomey docket no. 25791.34, filed on 10/12/1999, (14) U.S. 
provistonal patent application serial no: 60/159,039, attorney docket no. 25791.36, filed 

30 on 10/12/1999, (IS) U.S. provistonal patent appUcatton serial no. 60(159,033, attomey 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provistonal patent appHcation serial 
no. 60/212,359, attomey docket no. 25791. 38, filed on 6/19/2000, (17) U.S. provistonal 
patent appOcaUon serial no. 60/165,228, attomey docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attomey 
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docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisiDnal patent application serial 
no. 60/221,645. attorney docket no. 25791.46. fHed on 7/28/2000. (20) U.S. provisional 
patent applkation serial no. 60/233.638, attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provisional patent applicatfon serial no. 60/237.334, attorney 
5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provistonal patent appHcatkm serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. pnivlskxial 
patent appOcatkm serial no. 60/262,434, attoniey docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provistonai patent application serial no. 60/259.486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. prGvi8k>haj patent application serial 

10 no. 60/303.740. attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisioAal 
patent applkatkm serial no. 60/313,453. attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S: provistonai patent application serial no. 60/317.985. attorney 
docket no. 25791. 6^, filed on 9/6/2001; (28) U.S. provisional patent appiteatkm serial 
no. 60/3318,386. attorney docket no. 2^91.67.02. filed on 9/10/2OO1; and (29) U.S. 

15 utiHty patent application serial ho. 09/969.922. attorney docket no. 25791.69, filed on 
10/3/2001, ttie discksurss of which are incorporated herein by r^rence. 

Background of the Invention 

This inventkm relates generally to oil and gas exploratton, and in particular to isolating 
20 certain subterranean zones to facilitate oil and gas exptoration. 

During exploration, a wellt)ore t^lcaily traverses a number of zones within a 
subterranean formatton. Some of these subterranean zones will produce oil and gas.- 
while others will noL . Further, it is often necessary to isolate subterranean zones from 
25 one another in order to fadiitate the e)q;}k>ration for and production of oil and gas. 
Existing methods for isolathng subterranean productibn zones in order to facilitate the 
e)q}kMatk)n for and produclton of oil and gas are oornpiex and expensive. 

The present inventton is directed to overcoming one or nwre of the limitatkms of ttie 
30 existing processes fbr isolating subterranean zones during oil and gas exptorafion. 

Summary of the inventioii 

According to one aspect of the present Invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more soiki tubular members, each 
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solid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members».one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular membm for monitoring the 
operating temperatme within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operatirig pressure within the perforated tubular memberSt and one or 
more flow ser)sors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal iscriatlon assembly, and a controller operably coupled to the flow 
control vahres. the temperature sensors, the pressure sensors, and the flow sensors for 
nK)nitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. . At least one of the solid tubular members and the perforated 

15 tubular members are fonmed by a radial expansion process peiformed within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubuiars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubuiars and perforated tubulars 
within the wellbore, fluldiciy coupling the perforated tubulars and the solid tubulars, 

25 * preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the sofid tubulars and perforated 
tubulars, monitoring the dperating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars, and controiling the flow of fluidic materials through 
the perforated tubulars ias a funcfion of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone In a weilbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or rnore solid tubulars 
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writhin the wellbore, positioning one or more perforated tubulars within the welibore, the 
. perforated tubulars traversing the produdng 8ul)tenanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the welibore. fluididy 
coupling the solid tubulare with the casing, flutdidy coupling the perforated tubulars 
5 with the solid tubulars, fluididy isolating the produdng subterranean zone from at {east 
one other subterranean zone within the welbore. fluididy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone, monttoring the operating 
temperatures, pressures, and flow rates wlttiin one or more of the perforated tubulare. 
and controlling the flow of fluidic materials through ttw perforated tubulare as a function 
10 of the monitored operating tentperatures. pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a firet 
subtenranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulare within the wellbore, Uie solid 

15 tubulare travereing the firet subten^neah zone, means for positioning one or more 
perforated tubulare within the welibore, the perforated tubulars travereing the second 
subterranean zone, means for radially expanding at least one of the solid tubulare and 
perforated tubulare within the welib(^e. means for flutdidy coupling the perforated 
tubulare and the solid tubulare, means for preventing the passage of fluids from the firet 

20 subterranean ?one to the second subtenranean zone wittiin the wellbore external to the 
solid tubulare and perforated tubulare, means for monitoring the operating 
temperatures, pressures, and flow rates witiiin one or more of Vhe perforated tubulare, 
and means for controlling the flow of fluidic materials ttirough ttie perforated tubulare as 
a function of ttie monitored operating temperaturas. pressures, and flow rates. 

25 . 

According to anpttier aspect of the present invention, a ^tem for extracting materials 
• from a produdng subterranean zone in a wellbore, at least a portion of ttie wellbora 
induding a casing, is provided that indudes means for poslHoning one or more sotid 
tubulare within the wellbore, means for posittaning one or more perforated tubulare 

30 within the wellbore, the perforated tubulare traversing ttie produdng subterranean 
zone, means fbr radiaUy expanding at least one of ttte soUd tubulairs and the perforated 
tubulare within the wellbore, means for fluididy coupling the solid tubulare with ihe 
casing, means for fluididy coupling ttie perforated tubulare witt) ttw solid tubulare, 
means for fluididy isolating ttw produdng subterranean zone from at least one other 
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subterranean zone within the wellbore, means for fluidldy coupiing at least one of the 
perforated tutxjiars with the producing subteoanean zone, rtieans for monitoring the 
operating temperatms, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
5 tubulars as a function of the rnonitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal Isolation assembly including: one or more soHd tubular members, each 

10 solid tubular rnember including one or more external seals, one or rnore perforated 
tubular members each including radial passages coupled to the solid tubular members^ 
and one or more solid tubular liners coupled to the Interior surfaces of one or more of 
ttie perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 

1 5 least one of the solid tubular members and the perforated tutnjiar nnembers are formed 
by a radial expansion process perfonned within the wellbore, and the solid tubular 
liners are formed by a radial expansion process performed within the wellbore. 

According to anottier aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wllbore, the solid tubulars 
traversing the jfirst subten^nean zone, positioning one or rmre perforated tubulars 
ea^ including one or rTX>re radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of ttie solid 
25 tubulars and perforated tubulars within the wellbore, fluidldy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellt>ore external to the 
primary soPid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of one or more of the perforated tubulars. and radially 
30 expanding and plastically defbnfning tiie solid tubular liners witiiln the interior of one or 
more of the perforated tubulars to fluidldy seal at least some of the radial passages of 
the perforated tubulars. 



5 



According to another aspect of the present invention, a method of extracting materials 
fronn a producing subterranean zone in a wellixm, at least a portion of the welltKxe 
including a casing, is provided that includes positioning one or more solid |hibulars 
within the wellbore, positioning one or more perforated tubuters each including one or 
5 more radial passages within the weilbore, Ihe perforated tubuiars traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, fiuidicly coupling the solid tubuiars with the 
casing, fluididy coupling the perforated tubuiars with the solid tubuiars, fiuidicly 
isolating the producing subtenranean zone from at least one other subtenanean zone 
10 within the wellbore; fluididy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone, positioning one or more sdid tubular liners within the 
interior of one or more of the perforated tubuiars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubuiars to fiuidicly seal at least some of the radial passages of the perforated tubuiars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone .from a second subten^nean zone in a wellbore is provided that 
indudes means for positioning one of more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubuiars each induding one or more radial passages within the wellbore, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 
means for fluididy coupling the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone within the wellbore external to the primary solid tubuiars and 
perforated tubuiars, means for piositloning one or more solid tubular liners within the 
interior of one or more of the perforated tubuiars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 
peiforated tubuiars to fiuidicly seal at least some of the radial passages of the 

30 perforated tubuiars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellix^re, means for positioning one or nnore perforated tubulars 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for fiuididy 

5 ooupling the solid tubulars with the casing, means for fiuididy coupling the perforated 
tubulars with the solid tubulars, means for fiuididy isolating the produdng subten^nean 
zone from at least one oth^ subterranean zone within the wellbore, means for fluidldy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for positioning one or more solid tubular liners within the Interfor of one or more 

10 of the perforated tubulars, and means for radially expanding and plastically deforming 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fiuididy seal at least some of the radial passages of the perforated tubulars. 

Afxx)rding to another aspect of the present invention, an apparatus is provided that 
IS indudes a zonal isdation assmbly induding: one or more solid tubular members, each 
solid tubular member induding one or more extendi seals, one or nrK>re perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another asped of the present inventton, a method of Isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning one or more tolld tubulars within the wellbore, the solid tubulars 

25 ' traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or mora radial passages within the wellbore, the perforated tubulars 
traversing the second sutvterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fiuididy coupling the perforated 
tubulans and the primary sdid tubulars, preventing the passage of fluids from the first 

30 subtenanean zone to the seoond subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tijribulars. 
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According to another aspect of the present Invention, a method of extracting materials 
from a producing 9ubtenanean zone In a wellt)ore« ^t least a pprtion of the wellbore 
induding a casing, is provided that includes positioning one or more solid tubulars 
within the welltx)re, positioning one or more perforated tubulars each including one or 
more radial passages within the weilbore, the perforated tubulars traversing the 
priDdudng subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore» fluldidy ooupKng the solid tubulars with the 
casing, fiuldicly coupling the perforated tubulars with the solid tubulars, fluidiciy 
isolating the produdrig subtenanean zone from at least one other subtenranean zone 
within the welibore. fluldidy doupHng at least one of the perforated tubulars with the 
produdng subtenanean zone, sealing off an annular region within at least one of the 
perforated tubulars, and ir^ecting a hardenable fluidlc sealing material Into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a vyellbore is provided that 
indudes means for pbsitlbning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each Induding one or more radial passages vvithin the welibore, the 
perfbrated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of 0ie solid tubulars and perfoirated tubulars within the welibore, 
means for fluldidy coupling the perfEirated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subtenranean zone to the second 
subtenanean zone within ttie weObore extenruil to the primary solid tubulars and 
perforated tubulars, rneans for seaHng off an pnnular nsglon within at least one of the 
perfbrated tubulars, and means for injecting a hardenable fluidlc sealing material Into 
the sealed annular regions of the perfbrated tubulars to seal off at least some of the 
radial passages of the perforated tubulars. 

According to another asped of the present Invention, a system for extracting materials 
from a pnxJudng subterranean zone in a welibore, at least a portion of the welibore 
induding a casing, Is provided that Indudes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellt)ore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for ffuididy 
5 otnjpling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the soHd tubulars* means lof fluididy isolating the producing subterranean 
zme from at least one cAhBt subtenanean zone within the vi^llbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subtenanean zone, 
mean^ for sealing off an annular region within at least one of the perforated tubulars, 
10 and means for injecting a hardenaUe fluidic sealing material into the sealed annular 
regtons of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present inventiort, an apparatus is provided that 
IS indudes a zonal Isolation assembly -positioned within a wellbore that traverses a 
subterranean formation induding: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coufried to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular m^bers are fomied by a radial expansion process performed v^ln the 
weUbpre, and at least one of the perfd^ted tubular members are radially expanded into 
intimate contact with the subtenanean fbnnation. 

According to another aspect of the present invention, a method of isolating , a first 
25 subterranean zone from a setoond subterranean mm in a wellbore is provided that 
Indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traveling the first subtenanean zone, posftlohing one or more perfbrated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the primary 
30 sdid tubulars and perforated tubulars within the weUbore. radially expanding at least 
one of the perforated tubulars Into intimate contact with the second subtenanean zone, 
fluididy coupling the perforated tubulars and the soRd tubulars, and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore exiernail to the solid tubulars and perforated tubulars. 

9 



According to another aspect of the present invention, a method of extrocting materials 
from a producing subterranean zone in a welit>ore, at least a portion of the wellt>ore 
including a casing, is provided that includes positioning one or more solid tubulars 
5 wittiln the wellt>ore, positioning one or more perforated tubulars within the welibore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subtenranean 2one, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, radially expanding at least one of the 
perforated tubulars into intimato contact with the producing subterranean zone, fluididy 
10 coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
wHh the solid tubulars, fluididy isolating the produdng subtenanean zone from at least 
one other subterranean zone within the welibore, and fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zorie. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone frt>m a second subterranean zone in a wellt)ore is provided that 
indudes means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the welibore each induding one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
mans for radially expanding at teast one of the perforated tubulars into intimate 
contad with the second subterranean zone, means for fluididy coupling the perforated 
tubulars and the sdid tubulars, and vMshs for preventing the passage of fluids Irom the 

25 'first subterranean zone to the seoond subtenranean zone within the welibore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting matertels 
from a produdng subterranean zone In a wislibore, at least a portion of the welibore 
30 including a casing. Is providjad that indudes means for positioning one or more sdid 
tubulars within the wellix>re, means for positioning one or more perforated tubulars 
within the welibore each induding one or more radial openings, the perforated tubulars 
traversing the produdng subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within Uie welibore, means for radially 
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expanding at least one of the perforated tutHJiars into Intimate contact with the 
producing subterranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy .coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore, and mesro for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean mne. 

According to another aspect of the present invention, an apparatus Is provided that 
indudes a zonal isolation assembly positioned withhn a wellbore that traverses a 

10. . subterranean formation and indudes a perforated welibors casing, Iriduding: one or 
more solid tubular members, each sdid tubular member induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expanston 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contad with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of Isolating a first 
20 subtenanean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses Vhe second subterranean zone, is provided that 
indudes positioning one or mors solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each induding one or mors radial passages, the perforated tubulars 
25 traversing the second subtenranean zone, radiaHy expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars Into intimate contacTwith the perforated casing, fluididy 
coupling the perforated tubulars and the sdid tubulars, and previsnting ttie passage of 
fluids from the flrst subterranean zone to the second subterranean rone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

Acoonjing to another aspect of the present invention, a method of extracting matertais 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casirig and a perforated casing that traverses the produdng subtenranean 
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zone. Is provided that indudes positioning one or nriore solid tubulars within the 
. wellbore. positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars into Intimate contact with the perforated casing, fiuidiciy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore, and fluididy coCipling at least one of the 

10 perforated tubulars with the produdng subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore ttiat indudes a 
perforated casing that traverses the second subtenranean zone, is provided that 

15 indudes means for positioning one or nrx)re solid tubulars within the wellbore, the sdid 
tubulars traversing the first subten^nean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars travereing the second subterranean zone, means lor radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
oontad with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars. and nneans .for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
sdid tubulare and perforated iubulara. 

25 

According to another aspect of the present invention, a system for extracting materials 
- from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subtenranean 
zone, that Indudes means for positioning one or nrare solid tubulars within the 
30 wellbore, means for positioning one or more perforated tubulars within the wellbore 
iMKdi induding one or more radial openings, the perforated tubulars traverslnjg the 
produdng subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially expanding 
at least one of the perforated tubulare Into Intimate contect with the perforated casing, 
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means for fluididy ooupiing the solid tubulars with the casing, means for fluididy 
coupling the perforated tubulars with the solid tubulars, rneans for fluididy isolating the 
produdng subtenranean ;Eone from at least one other subterranean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterranean zone. 

t . 

According to another aspect of the present invention, an apparatus is provided that 
Indudes a zonal isolation assernbly induding: one or more solid tubular menr^rs, each 
solid tubular member induding one or more external seals, one or more perforated 

10 tubular members each Induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
menribers and the perforated tubular members are fomied by a radial expansion 

15 process performed within the wellbore, and the perforated tubular liners are fomned by 
a radial expansion process perfomned within the wellbore. 

According to another aspect of the present inventicxY, a method of isolating a first 
subterranean zone from a second subtenBnean zone in a wellbore is provided ttiat 

20 indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tulHJiars and perforated tubulars within the welibore. fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the Interior of one or more of the perforated tubulars, and radially 
expanding and plastically defomning the perforated tubular Uners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extrteting materials 
from a produdng subtenanean zone in a wellbore, at least ai portbn of the wellbore 
induding a casing, Is provided that indudes positioning one or more solid tubuldrs 
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within the wellbore, positioning one or more perforated tutMjIars each Induding one or 
more radial passages within the weilt)ore, the perforated tubulars traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fluidicly coupling the solid tubulars with the 
5 casing, fluidicly coupling the perforated tubulars with the solid bibulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean zom 
within the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subtenanean zone, positioning one or more pi9rforated tubular liners within 
the interior of one or more of the perforated tubulars^ and radially expanding and 
10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is pnDvided that 

15 includes means for positioning one or more solid tubulars v^in the wellbore. the solid 
tubulars traversing the first subterranean zone, means ior positioning one or more 
perforated tubulars each including one or more radial passages wittiin the wellbore, the 
perforated tubular^ traversing th^ second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluidldy coupling the perforated tubulars and the solid tubulars, means for 
preventing tlie passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars ar\d 
perforated tubulars, means for positioning one or mm perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 ' and plastically deforming the perforated tubular nhers within the Interior o 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a wellbore, at least a portion of the wellbore 
30 including a casing, is provided that includes rneans for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or wots radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean »ne, rneans for radially expanding at least one 
of the solid tubulars arKi the perforated tubulars within the wellbore. means for fluidldy 
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coupling the solid tubulars with the casing, means for fluidldy coupling the perforated 
tutHiiars with the solid tubulars, means for fluldidy isolating the producing sut>tenranean 
zone from at least one other subterranean zone withtn the wellbore, means for fluldidy 
coupHng at least one of the perforated tubulars with the producing subterrar^n zone, 
5 means for positionirig one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 • According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more extemai seals, two or more perforated 
tubular members each Including radial passages coupled to the solid tubular members, 
and one or more one-way valves for controllabty fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the soBd tubular membivs and the perforated titular members are formed by a radial 
expansion process performed within the wellbore. 

According to another aspect of the present Invention, a method of isolating a first 
20 subtenanean s)ne from a second subterranean zone having a plurality of produdng 
zones in a weilbore is provided that indudes positioning one or more solid tubulars 
within the wellbore, the sdid tubulars traversing the first subtenranean zone, positioning 
two or more perforated tutnjlars each induding one or more radial passages withtn the 
wellbore, the . perforated tubulars traversipg the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubular^ 

fluididy coivling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the seporid subtonrdnean zone 
within the wellbore extemai to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng 2ones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the wellbore induding a casing. Is provided that indudes positioning one or more solid 



tubulars within the welibore, pc^onlng two or more perforated tubulars each including 
one or more radial p£»sages within the wellbore, the perforated tubuiars traversing the 
producing subtenanean zones, radiaily expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fiuidicly coupling the solid tubulars with the 
S casing. flMdidy coupDhg the .perforated tubulars with the sojid tubulars, fluidicry 
isolating the producing subterranean zone from at least one other subterranean zone 
within the weJRxKe, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone^ preventing fluids friom passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 
10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone tuiving a plurality of producing 
zones in a wellbore is provided that includes means for positioning one or more solid 

IS tubulars within the wellbore, the sMId tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
primary solid tubuiars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subtenanean zones In a wellbore, at least a portion of the 
wellbore inditing a casing, is provided that indudes means for positioning one or 
30 more solid tubular$ within the wellbore, means for positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore. the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the vmllbore, means 
for fiuidicly coupling the solid tubulars with the casing, means for flukJIdy coupling the 
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perforated tubulers with the solid tubulars. means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the weilbore, 
means for fluidldy coupling at least one of the perforated tubulars with the producing 
subtenanean zone, means for positioning one or more perforated tubular Uners within 
5 the interior of one or mom of the perforated tubulars. and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

Aooording to another aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subterranean fonnation containing a source of geothemial 
energy is provided that includes a zonal isolation assembly positioned within the 
subterranean forrhation indudirig: one or more solid tubular nmnbers, each solid 
tubutar member including one or more external seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
15 one or wore perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubutar members; and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the weilbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterrarvean zone from a second subtenanean zone including a source of geothermal 
energy in a weilbore is provided that indiides positioning one or more solid tubulars 
within the weilbore. the solid tubulars traversing the first subtenanean zone, positioning 

25 one or more perforated tubulars each including one or more radial passages within the 
weilbore, the perforated tubulars traversing, the second subterranean zone; radially 
mpanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
fluUidy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the weilbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the Interior of one or more of 
the perforated tubulars, and radially expanding and plastically defomiing the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting 
geothemiai energy from a sut)terranean geothermal zone in a welibore. at ieast a 
portion of the weiltwre induding a casing, is provided that indudes positioning one or 
more solid tubulars within the welibore, positioning one or more perforated tubuiars 
5 each indudmg one or more radial passages within the vweiibore. the perforated tubuiars 
traversing the subtenanean geothermal zone, radially expanding at least one of the 
solid tubuiars and the perforated tubuiars within the welibore. fluidiciy coupling the solid 
tubuiars with the casing, fluidiciy coupllhg the perforated tubulare with the solid 
tubuiars. fluidiciy isolating the subterranean geothermal zone from at least one other 
10 subtenanean zone within the welibore, and fluidiciy coupling at least one of the 
perforated tubuiars wMh the subtenanean geothenhal zone. 

Aooordir^ to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second geothermal subterranean zone in a welibore is 

15 provided that indudes means for positlonbng one or more solid tubulare within the 
welibore. the sdid lobulars traversing the first subterranean zone, means for 
positioning one or more perforated tubuiars each induding one or more radial 
passages within the welibore, the perforated tubulare travereing the second geothennal 
subterrar^n zone, means for radially expanding at ieast one of the solid tubuiars and 

20 perforated tubuiars within the welibore, means for fluidiciy coupling the perforated 
tubuiars and the solid tubuiars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subtenanean zone within the 
^welibore extemeri to the primary solid tubulare and perforated tubulare. 

25 According to another aspect of the present Invention, a system fbr extracting 
geothennal energy from a subterranean geothennal zone In a welibore. at least a 
portion of the welibore Irtduding a casing, is provided that indudes means fbr 
positioning one or more solid tubulara within the welibore, means for positioning one or 
more perfoTE^ed tubidare each including one or more radial passages within the 

30 welibore. the perforated tubulare travwsing the subterranean geothennal zone, means 
for radially expanding at least one of the solid tubulare and the perforated tubulare 
within the welibore, means for fluididy coupling the solid tubulare with the casing, 
means for fluididy coupling the perforated tubulare vvith the solid tubulare. means for 
fluididy isolating the subterranean geothennai zone from at least one other 
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subterranean zone within the wellbore, and nneans for fluididy coupling at least one of 
the perforated tubulars with the subterranean geothemnal zone. 

According to another aspect of the present invention, an apparatus i; provided that 
5 includes a zonal isolation assernbly including: one or more solid tubular merhbers, each 
solid tubular mennber including one or mbre external seals, one or more perforated 
tubular nrmnbers each including one or more radial passages coupled to the solid 
tubular members, and a shbe ooupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 - expansion process performed within ttie wellbore, and the radial passage d at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterrariean zone In a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenBneari zone, positioning one or rnors perforated tubulars 
within the wellbore each indudihg one or nfvore radial passages, the perforated tubulars 
traverskig the second subterranean zone, radially expandlrtg at least one of the primary 
20 soHd tubulars and perforated tubulars within the wellbore, fluididy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids 1r<m the 
first subterranean zone to the second subterranean zone within the wellbore external to 
the solid titulars and perforated tubulars, and deaning materials from the radial 
passages of at least one of the perforated tubulars by forther radial expansion of the 
25 perforated tubulars wNhlri the wellbore. 

According to another aspect of the present Iriventicfn, a method of extracting materials 
from a produdng subtenranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
30 within the wellbore, positioning one or nrxxe perforated tubulars within the wellbore 
each induding or^e or mbre radial passages, the perforated tubulars traversing the 
produdng subterranean zone, radially expandirig at least one of the solid tubulars and 
the perforated tubulars within the wellbohs, fluididy coupling the sdkJ tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
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isolating the producing subterranean zone from at least one other subtenranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars. and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second sut>terranean zone in a wellbore is provided that 

10 Includes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zon6, means for posittoning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars dnd perforated tubulars within the welbore, 

15 means for fluididy coupling the perforated tubulars and the sdid tubulars, means for 
preventing ttie passage of fluids from the first subterranean zone to the second 
subterranean zor>e within the wellbore external to the solid tubulars and perforated 
tubulars, arKi means for deaning materials from the radial passages of at least one of 
the perforated tutHJiars by further radial expansion of the perforated tubulairs within the 

20 wellbore. 

According to another asped of the present invention, a system for extracting materials 
from a produdng subterranean zone In a welltxDre, at least a portion of the wellbore 
induding a casing, is provided that indudes nr>eans for positioning one or mors solid 

25 tubulars within the wellbore,. means for positioning one or more perforated tii)ular8 
within the weillwre each induding. one or more'radiid piassages, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubutevs and the perforated tubulars within the wellbore. means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 

30 tubulars with the solid tubulars. means for fluidicly isolating the producing subtenanean 
zone from at least one other subterranean zone within the wstlbore. means for fluidicly 
ooupnng at least one of the perforated ttdnilars with the producing subterranean zone, 
and means for cleaning materials from the radiiri passages of at least one of the 



perforated tubulars by further radial expansion of the perforated tubulars within the 
weilt)ore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view DIustrating the tsolatton of subtenranean 
5 zones. 

Fig. 2a is a cross sectional Illustration of the plaoenient of an illustrative embodiment of 
a system for isolating subterranean rones within a borehole. 

10 Rg. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional iliustration of the system of Rg. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectionai illustration of the systenfi of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Rg. 5a is a cross sectional Illustration of an illustrative embodiment of the uptetting of 
the ends of a tubular member. 

Fig. '5b is a cross sectional illustration of the expandable tubular mernber of Fig. 5a 
after radially expanding and plastically defbntiing the ends of the expandable tubular 
30 member. 

Fig. 5c is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of the expandable tubular memt>er. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Rg. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a crdas-sectional illustration of an exemplary embodiment of a tubufar 
expansion cone. 

10 

Fig. 8 is a fragmentary cross secUonai illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 is a fragnnentary cross sectional illustration of an emt>odirnent of a meOiod for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidlc sealing material. 

Fig. 11 is a fragmentery cross sectional Illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Rg. 12 is a fragrnentary cross s^onai illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the ^stem for Isolating 
subterrmean zories of Fig. 1 with a surrounding perftrated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Rg. 14 e a fragmentary cross secOonai illustration of an anemative embodiment of the 
system for isolating suUerranean zones of Fig. 1 tiiat includes a one^y valve for 
preventing flow firom a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross secHonalilhJStratton of an altemativeenfrix>diment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geottiermal energy from a sutrtenanean geottwnnal zone. 

Detailed Description of the iilustnrtive Embodiments 

10 • -An apparatus and method for isoterting one or more subterranean zonos from one or 
more ottter subterranean zorws te provided. The apparatus and method penriits a 
producing zone to be isdated from a nonpnxhidng zone using a oomblnatlpn of soiM 
ami slotted tubulars. in ttie production mode, the teachings of the present disclosure 
may be used in combination with oonventional. weH Vnam. production comptetion 

15 equipment and methods using a series of padcers, solid tubing, perforated tubing, and 
sliding sleeves', which will be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subterranean ztines fixm each other. 

Refening to Fig. 1, a welibore 105 including a casing 110 are positioned In a 
20 subterranean fonnation 115. The subtenanean formation 115 includes a number of 
productive and non-productive zones, Including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subterranean fonnation 115. the welibore 
105 may be extended in a well knam manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oU sand zone 
25 125. 

In a preferred embodiment, in order to fiuidiciy isolate the water zone 120 from the 
targeted oil sand zone 125. an apparatus 130 is provided that includes one or more 
sections of solid casing 135. orie or more exlmfial seals 140, one or more sectiorw of 
30 pefforated casing 145. one or more intennediato sections of solid casing 150. and a 
solid shoe 155. In several exemplaiy embodimente. the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides ia fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the soHd casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example. oafleM tubulars fabricated 1mm chromium 
5 steel or fiberglass. In a preferred embotfiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and dom^c steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the ^ng 110 using any number of conventional oommerdalV 
10 avaRaMe processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a prefsned embodiment, the solid casing 135 Is 
coupled to the casing 1 10 by using expaiHIabie solid connectors. The solid casing 1 35 
nnay comprise a plurality of such solid cashg 135. 

15 The sdld casing 135 is prsferaMy coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such^as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid conr«actors. 

20 

In a preferred embodiment, the casing 135 indudes one more valve menibers 160 for 
controlling the flow of fluids and other nraterials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string yyith various arrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be. employed within the apparatus to provide various options 
for commingling and isolating sutitenanean zones from each other while providing a 
fluid path to the surface. 

In a particularly preferred embodiment, tfie casing 135 Is placed Into the weRbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact vvlth the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commerciaily available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any number of conventional oommerdally available seaDng 
materials suitable for sealing a casing in a weijbore such as, for example* lead, mbber 
5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
availabie from Halliburton Energy Senioes. The perforated casing 145 permits fluids 
and other materials to pass Into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing sutMerranean zone within a subterranean formation. The perforated 

10 casing 145 may comprise any number of oonventiohal commercially available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petrdine in Aberdeen, 
Scotland. In a particulariy prefened embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroiine In Aberdeen, 

15 Scotland. 

The perforated casing 145 Is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted 'or soHd expandable connectors. In a preferred embodirhent, the perforated 
casing 145 is coupled to ttie solid casing 1 35 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intenmediate solid 
casings 150. The perforated caslr^ 145 may be coupled to the intemnediate solid 
25 casing 150 using any number of conventional commercially available processes such 
as, for example, welding or expandable solid or slotted connectors. In a prefenred 
embodiment, the perforated casing 145 is coupled to the intemiediate solid casing 150 
by expandable solid oonnectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any mmber of 
conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative emtxxJinnent, the shoe 155 is coupled directly to the last one of the 
Intermediate solid casings 150. 

5 In a preferred embodiment the perforated casings 145 are positioned within the 
weiltxxB 105 t>y expanding the perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the wellbore 105. The perforated casings 145 may bB 
expanded in a radial direction using any number of conventional commercially available 
processes. 

10. 

The Mermediate solid casing 150 pemiits fluids and other materials to pass between 
adjacent perforated casings 145. The intennediate solid casing 150 . may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and donriestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as, for example, welding, or solid or sbtted expandable connectors, in 
a preferred embodiment, the intennediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intermediate solid casing 150. 

25 

In a prefened endtxxjiment, the each intennediate solid casing 150 includes one more 
valve members 170 for oontrblling the flow of fluids and other materials within the 
interior region of the intennediate casing 150. In an altemative embodinrient, as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operation, an internal tubular string with 
various anangemente of padcers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various optims for commingling and isolating 
subtenranean zones from each other while providing a fluid path to the surfoce. . 
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In a particularly preferred embodiment, the intermediate casing 150 is placed into the 
wellbore 105 by expanding the ihtennediat^ casing 150 In the radial direction into 
Intimate contact with the interior wails of the wellbbre 105* The intermediate casing 
150 may be expanded in the radial direction using any number of conventional 
5 commercially avallabJe methods. 

In an alternative embodiment one or more of the irjiennedlate solid casings 150 may 
be omitted. In an altmnative preferred embodoment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use iri a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide suffictent strength in corrpression and tension to perniit the use of high 
capacily production and exptoration tools. 

20 In a particularly prefen^ed embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a F^uraiity of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or ntore valve members 
160. n perforated casings 145, n-1 intenfnediate solid casings 150, each with one or 

25 more valve memt>ers 1 70, and a shoe 1 55. 

During operation of the apparatus 130, oil and gas may be controliably produced from 
the targeted oil sand zone 125 using the perforated casings 145, The oil cmd gas may 
then be transported to a surface location using the sdld casing 135. The use of 
30 intermediate solid casings 150 with valve nnembers 170 permits isolated sections of the 
. zone 125 to be selecttvely isolated for production. The seals 140 permit the zone 125 
to be fluldldy isolated from the zone 120. The seals 140 further permits Isolated 
sections of ttie zone 125 ta be fluldldy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluidicly isolated. 

In an alternative eml)odin)ent. as vvfll be recognized by persons having orxlinaiy skill in 
S the ait and also having the benefit of the present disclosurer during the production 
mode of operation, an internal tubular string with various an^ngements of packers, 
perforated tubing. sKding sieeviBS, and valves may be employ within the apparatus to 
provide various options for commingling and isolating subterranean zones from each 
other while providing a fluM path to the surface. 

10 

in several altematlve embodiments, the solid casing 135, the perforated casings 145. 
the intarmedate sedtons of sbHd casing ISO. and/or the solid shoe 155 are radially 
expanded and plastically defonned within the wellbors 105 in a oonventtonal manner 
and/or using one or more of the methods and apparatus dlsctosed in one or more of 

15 the following: (1) U.S. patent applicatkm serial no. 09A454.139, attorney docket no. 
25791.03.02. filed on 12^1999, (2) U.S. patent appHcatlon serial no. 09/510.913. 
attom^ docket no. 2^791.7.02. filed on 2/23/2000. (3) U.S. patent application serial 
no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
appHcalton serial no. 09/440.338, attomey docket no. 25791.9.02, filed on 11/15/1999. 

20 (5) U.S. patent applteatkxi serial no. 09/523.460. attomey docket no. 25791 . 1 1 .02. filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512.895, attomey docket no. 
25791,12.02, filed on 2/24/2000. (7) U.S. patent applteatlon serial no. 09/511,941. 
attomey docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent application serial 
no. 09/588.946, attorney docket no, 25791.17.02, filed on 6/7/2000. (9) U.S. patent 

25 applicatkNY serial no. 09/559.122. attomey docket no. 25791 .23.02, filed On 4/26/2000. 
(10) per patent applteatkm serial no. PCT/USOO/18635, attomey docket no. 
2579125.02, filed on 7/9/2000. (11) U.S. provisional patent appllcatton serial no. 
60/182.671, attomey docket no. 25791.27, filed on 11/1/1999. (12) U.S. provistonal 
patent appHcation serial no. 60/154,047, attorney docket no. 25791.29, filed on 

30 9/16/1999. (13) U.S. proylsbnal patent appllcatkm serial no. 60/159,082, Momey 
docket na 25791.34, filed on 10/12/1999. (14) U.S. provlsk>nal patent appBcatkMi serial 
no. 60/189.039, attomey docket rio. 25791.36, filed on 10/12/1999, (15) U.S. 
provlskwial patent appllcatton serial no. 60/159.033. attorney doctot no. 25791.37. filed 
on 10/12/1099. (16) U.S. proviskMiai patent appRcatton serial no. 60/212.359. attomey 
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docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisionat patent application serial 
no. 60/165,228, attoniey docket nd. 25791.39. filed on 11/12/1999, (18) U.S. 
proviste>nal patent application serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provistonal patent appOcatton serial no. 60/221,645, attorney 
5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent applicatk)n serial 
no. 60/233,638. attorney docket no. 25701.47, filed on 9/18/2000, (21) U.S. provlstor\al 
patent application serial no. 60/237,334, attmtey docket no. 25791,48, ttled on 
10/2/2000, (22) U.S. provisiibnar patent application serial no. 60/270,007, attorney 
docket no. 25791.50. filed on 2/20/2b01; (23) U.S. provisional patent applicatton serial 

10 no. 60/262.434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S, provisional 
patmt applicatkHi serial rx>. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001 ; (25) U.S. provistonel patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent application serial no. 
60/313.453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent appllcatton serial no. 60/317,985, atton^y docket no^ 25791.67,. filed on 
9/8/2001; (28) U.S. provistonal patent applicatk)n serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applteatk>n serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001. the disclosures of v/hich 
are Incorporated herein by reference. In an exemplary emtxxllment, the radial 

20 clearances t)etween the radially expanded solid casings 135, perforated casings 145, 
intermediate secttons of solid casing 150, and/or the solid shoe 155 and the wellbore 
105 are eliminated tliereby eliminating the annulus between the solid casings, the 
perforated casings 145, the intermediate secHons of soiki casing 150, and/or the solid . 
shoe 155 and the wellbore 1 05. In this manner, the opttonal need for filling the annulus 

25 with a filler material such as, for exan^le, gravel, may be eliminated. 

Refening to Figs. 2a-2di an illustrative embodiment of a system 200 for Isolating, 
subterranean formatons. includes a tubular support member 202 that defines a 
passage 2Q2a. A tubular expanston cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. . In an exemplary embodiment, the 
tubular expanston oone 204 Includes a tapered outer surface 204b for reasons to be 
described. 
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A pro-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intermediate portion 206c another pre-expanded end 
5 206d. and a sealing member 206e coupled to the exterior surface of the unexpended 
intermediate portion. In.an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the Inside and outside diameters of the unexpended intemiediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10- the first expandable tubular memt}er 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-e)q}ancied end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 21 0 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended Intennedlate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside dianrmters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular meml)er 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tutnjiar membm* 214 by 
a conventional threaded connection. Another erxl 216c of the slotted tubular member 
216 is coupled to an end 21Ba of a slotted tubular miamber 218 that defines a passage 
30 218b by a conventional threaded Connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended Intermediate portion 220c another pre-expanded 
end 220d, and a seaHng member 220e coupled to the (exterior surface of the 
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unexpended intermediate portion. In an exemplary embodiment, the inside and outside 
diameters of the pre-expanded ends. 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubi^r member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expandeid 
10 ends, 2Q6a, 206d, 214a, 214d, 220a and 220d, of the expandable tubular members* 
206, 214, and 220, and the slotted tubular members 210, 212, 216, and 218, are 
substmtiaiiy equal. In several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further include anchoring elements for engaging the wellbdre casing 104. In several 
15 exemplary embodiments, the slotted tubular memt>ers, 210, 212, 216, and 218, are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support In several 
altemaUve embodiments, the slotted tubular menrd>er$, 210, 212, 216. and 218 are 
conventional slotted tubular members for recovering or introducing fluldic materials 
20 such as, for example, oil, gas and/or water from or Into a subterranean fonmation. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 formed in a subterranean fomr^on 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation fmm vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support nriember 202 may be supported in a conventionai 
manner using, for example, a slip joint, or equivalent device in order to permit upv^rd 
movement of the tubular support member and tubular expansion cor>e 204 relative to 
one or more of the expandable tut)uiar members. 206, 214. and 220, and tubular 

30 members, 210, 21;2, 216, and 218. 

In an exemplary embodiment as Olustrated in Fig. 2b, a fluldic material 228 is then 
injected into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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hi an ex^plary embodiment, as illustrated in Fig. 2c the continued injection of the 
fluidic material 228 through the passages. 202a and 204a. of the tubular support 
member 202 and the tubular expansion cone .204, respectively, pressurizes the 
passage 18b of the shoe 18; below the tubular expansion cone thereby iadiatiy 
expanding and piasHcally deforming the expandable tubular member 206 off of the 
tapered externa) surface 204b of the ti^lar «(pansion cone 204. in particular, the 
intemiedlate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and ptaslically defbmned off of the tapered external surface 204b of 
the tubular expansion cone 204. As a result, the isealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intonmediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
Intemiedlate portion 206c of the expandable tubuljEur member 206 is ateo thereby 
anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated In Fig. 2d, after the expandable tubular 
member 206 has been plastically defomned and radially expanded off of the tapered 
external surfece 204b of the tubular expansion cone 204, the tubular expansion cone is 
pulled out of the borehde 224 by applying an upwareJ force to the tubular support 
member 202. As a result, the second and third expandable tubular members. 214 and 
220,. are radially expanded and plastically defomned off of the tapered extemal surface 
204b of the tubular expansion cone 204. In particular, the intennediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 
expanded and plastically defbnned off of the tapered extemal surface 204b of the 
tubular expansion cone 204. As a result, the sealir^ member 214e engages the 
Interior surface of the weUbore 224. Consequently, the radially expanded intermediate, 
portion 214c of the second expandable tubular nnember 214 is thereby coupled to the 
weilboTB 224. in an exemplary embodiment, the radially expanded intermediate portion 
214c of the second expandable tubular member 214 is also thereby anchored to the 
weHbore 104. Furthenmore, the continued application of the upward force to the tubular 
member 202 wiH then displace the tubular expansion oon^ 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandabto tubular member 
220. Hnaliy, the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular mennber 220 is radially expanded and plastically defomied off of the tapered 
5 external surbce 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intertnediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary emtx)dtment, the radially 
expanded intemnedlate portion 220c of the third expandable tubular member 220 is 
10 also ther^ anchored to the wellbore 224. As a result, the water zone 226a and 
fluididy isolated from the targeted oil sand zone 226b. 

After completing the radial expansJbn and plastic deformation &1 the third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intermediate r)on pre-expanded 
portions* 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically defonned by the upward 

20 displacement of the tubular expansion cone 204, As a result, the sealing members, 
206e, 214e, and 220e, are displaced in the radial dlrecUoo into engagement with the 
wellbore 224 thereby coupling the shoe 206, the expandable tubular member 206, the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthenrxm, as a result, the connections between the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members, 210. 
212, 216. and 218, do not have to be expandable connexions thereby providing 
significant cost savings. In addition, the inside diameters of the expandable tubular 
members, 206, 214, and 220, and the slotted tubular members, 210, 212, 216. and 

30 218, after the radial expansion process, are substantially equal. In this rhanner, 
additional conventional tools and other oonventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several aHematlve embodinoents, the conventional tools and equipment include 
oonventional valving and other conventional flow control devices for controlling ttie flow 
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of fluidic materials wfthin and between the expandable tubular mennbers, 206, 214, arid 
220. and ttie slotted tubular mennbers, 210. 212. 216. and 218. 

Furthermore, In the system 200. the slotted tubular members .210. 212, 216. and 218 
5 are Interleaved among the expandable tubular membere, 206. 214. and 220. As a 
result, because only the intermediate rwn pr»«xpanded portions. 206c. 214c and 
220c of the expandable tadxilar nieiTd)ers. 206. 214. and 220. respectively, are radially 
ejqwnded and plastically deformed, the slotted tubular membere. 210. 212. 216. and 
218 can be conventionai stotled tubular members thereby ^gniflcantly reducing the 

10 • cost and complexity of the system 10. Moreover, because only the intermediate non 
pre-expanded portions, 208c, 214c and 220c. of trie expandable tubular membere. 
206. 214. and 220, respectively, are radially expanded and plastically deformed, the 
number and length of the interieaved slotted tubular membere. 210. 212. 216. and.218 
can be mudi greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the totel length of the intermediate non pre-expanded 
portions. 206c 214c and 220c of the expandable tubular membere. 206. 214. and 
220. Is approximateiy 200 feet, and the total length of the slotted tubular tnembere. 
210. 212. 216. and 218, is approximately 3800 feet. Consequently. In an exemplary 
embodiment, a system 200 having a totel length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defomiing a totel length of only 
approximately 200 feet. 

Furth^ore. the sealing nnembers 206e. 214e. and 220e, of the expandable tubular 
membere. 206. 214, and 220. respectively, are used to coupte the expandable tubular 

25 membere and the slotted tubular membere. 210. 212, 216. and 218 to the wellbore 224. 
the radtel gap between the slotted tubular membere. the expandabte tubular membere. 
and the wejibore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandable tubular rnembere and slotted tubular membere during the 
placement of the system 200 within the wellbore. 

30 . 

In an exemplaiy embodiment, the pre-expanded ends. 206a. 206d. 214a. 21 4d. 220a. 
and 220d. of the expandable tubular members, 206. 214, and 220. respectively, and 
the slotted tabular membere. 210. 212, 216, and 218, have outside diametere and wall 
thicknesses of 8.375 Inches and 0^350 Inches, respecth/ely; prior to the radial 
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expansion, the intennediate hon pre<expanded portions, 206c, 214c. and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular members. 210, 212, 216, and 218, have inside 
diameters of 7.675 Inches; after the radial expansion, the inside diameters of the 
S intermediate portions, 206c, 214c, and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 7.675 inches; and the wellbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206?, 206d, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214^ and 220, respectively, and 
the slotted tubular members, 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 inches, respectivefy; prior to the radial 
expansion, the Intermediate non pre-expanded portions, 206c, 214c, and 220c, of the 
expandable tubular members, 206. 214, and 220. respectively, have outeide diameters 
15 of 4.000 inches; the slotted tubular members, 210. 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intennediate portions, 206c 214c and 220c, of the expandaUe tubular members, 206, 
214. and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water into or from the subterranean 
fbrmatton 226b. 

25 R^erring now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b Including a first threaded connection 300ba, a first 
tepered portion 300c an intermediate portion 300d. a sea)nd tapered portion 300e, 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further preferably includes an ihtermedlato seating member 300g that is 
ooupled to the exterior surface of the intennediate portion 300d. 

In an exemplary embodiment, the tubular menrter 300 has a substentialiy annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional commerdaliy available nnaterials such as. for example, Oilfield Country 
Tubular Goods (OCtG). 13 chronruum steel tubing/casing, or L83, J5S, or P1 10 API 
casing. 

5 in an exemplary embodiment, the interior 300a of the tubular member ^ has a 
substantially circular cross section. Furthennore, in an exempbry embodiment, the 
interior region 300a of the tubular noember includes a first inside diameter Di. an 
intenmediate inside diameter DiNr/^nd a second inside diameter D^. In an e)«mpl3ry 
embodiment, the first and second Inside diameters, Di and D2, are substantially equal. 
10 In an exemplary embodiment, the first and second inside diameters, Di and D2, are 
greater than the intermediate inside diameter Dint* 

The first end 300b of the tubular member 300 is coupled to the Intemiediate portion 
300d by the first tepered portion 300c, and the secorid end 300r of the tubular member 

15 is coupled to the intermediate portton by tte second tapered portion 300e. In an 
exemplary embodiment, the outeide diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outeide diameter of the 
intermediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 indude wall thicknesses, ti and tz, respectively. In an 

20 exemplary embodiment, the outside diameter of the intermediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intenmediate portion 300d of the tubular 
member 300 includes a wall thicl(ness tm* 

25 In an exemplary embodiment, the wail thici^nesses ti and t2 are substenUaJly equal In 
order to provide substentially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment the wall 
thicknesses, ti and ta. are both greater than the wall thickness tm in order to optimally 
match the burst strength of the first.and second ends; 300a and 300f, of the tubular 

30 member 300 with the intermediate portton 300d of the tobuter member 300. 

In an exemptory embodiment, the first and second tapered porttons. 300c and 300e, 
are inclined at an angto, a, relative to the longitudinal directton ranging from about 0 to 
30 degrees in order to optimally tecWtate the radial expanston of the tubular member 
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300. In an exemplary embodiment, the first dnd second tapered portions, 300c and 
dOOe, provide a smooth transition between the first and second ends. 300a and 300f, 
and the intermediate portion 300d, of the tubular member 300 in order to minimize 
stress concentrations. 

5 

The intermediate sealing nr^ernber 300g is coupled to the outer surface of the 
htemfiediate portion 3b0d of the tubular mentber 300. in an exempiaiy embodiment, 
tlie intermediate sealing member 300g seals the interface between the intemnediate 
portion 30bd of the tubular member 300 and the interior surbce of a wellbore casing 

Id 305, or other preexisting structure, after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
emtxxiiment, the tnbsrmejdiate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intenmediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 30Df, of the tubular member 300 In order to optimally protect tiie 
intenfnediate sealing merhber 300g during placement of the tubular member 300 within 
the wellbore casings 3d5. Ihe intennediate sealing member 300g may be fabricated 
from any nuniber of conventional oQmmerciaiiy available materials such as, for 
example, thermoset or ti^emioplastic polymers. In an exemplary embodiment, ttie 

20 intermediate sealing member 300g Is fabricated from themnoset polymers In order to 
c^timally seal the radially expanded intermediate portion 3b0d of the tubular member 
300 with the wellbore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically deformed intermediate portion 

25 300d of ttie tubular member 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to Sd, in an exerrplary embodiment, ttie tubular member 
300 is fonned by a proceiss 400 tiiat includes the steps of: (1) upsetting both ends of a 
tubular member In step 405; (2) expanding botii upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of Vne tubular member in step 
415; (4) forming ttireaded connections In both expanded upset ends of the tubular 
member In step 420; and (5) putting a sealing material on the outside diameter of the 
norvexpanded Intermediate portion of the tubular.member In step 425. 
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As illustrated In FIG. 5a, in step 405, boXh endSi 500a and 500b, of a tutxilar member 
500 are upset using omventional upsetting methods. The upset ends, SOOa and SOOb, 
of the tubular member 500 include the wall thidmesses ti and ta. the intennediate 
portion 500c of the tubular nnember 500 includes the wall thldcness tnir and the Interior 
5 diameter Dmt. In an exemplary ambodiment, the wail thicknesses ti and h are 
substantialiy equal m order to piXM^de burst strength tliat is substantially equal along 
the entire length of the tubular member 500. In an mcemplary emtxtdiment. the wall 
thicknesses ti and^ are both greater than the wall thk^ess \w in order to provide 
burst strength that is substantially equal akmg the entire length of the tubular member 
10 . 500. and also to optiifnaliy faciiltete the formation of threaded oonnecttons in the first 
and second ends, 500a and SOOb. 

As illustrated in Fig. Sb, in steps 410 and 415, both ends. SOOa and SOOb, of the tubular 
member 500 are radially expanded using conventional radial expanskxt methods, and 

15 then both ends. SOOa and SOOb, of the tubular member are stress relieved. The 
radially expanded ends, SOOa and SOOb. of the tubular nnember 500 indude the interior 
diameters Di and in an exemplary embodiment, the interior diameters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal, in 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the interior 

20 diameter CW ranges from about 100% to 120% in order to fedlitate the subsequent 
radial expansion of the tubular member 500. 

In a- preferred embodiment, the relattonship between the wall thicknesses ti, ta, and tiNT 
of the tubular member 500; the inside diameters O1, 02 and Dint of the tubular member 
25 500: the inskle disnneter D^mabm of the welibore casing, or other structure, that the 
tubular member 500 wlH be inserted into; and the outside diameter Dcqm of the 
expanskm cone that wHI be used to radially expand the tubular member 500 within the 
welibore casing Is given by the fiolkMving expresskMi: 




30 

t 

where ti s ta; and 

By satisfying the reTationship given in equation (1), the expansion forces placed upon 
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the tubular m6mt)er SOtf during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the opOnnal geometry fdr ttie tubular rnember 500 for subsequent 
radial expansion and plastic defomnation of the tubular member 500 for fobricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support 

As illustrated in FIG. 5c, in step 420, conventional threaded conneclions» SOOd and 
500e. are fomned in both expanded ends, SOOa and 50db, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, SOOd and 50pe, are provided 
10 using conventional processes for forming pin and box type threaded connections 
availabie from Atiae*Bradford. 

As illustrated in Fig. 5d, in step 425, a sealing merriber SOOT Is thert applied onto the 
outside diameter of the non-expsinded intenmdiate portion 500c of the tubular member 

15 500. The sealing member 500f may be applied to the outside diameter of the non- 
expanded intemnediate portion 500c of the tubular member 500 using any number of 
conventional comrnerciaily available methods. In a prefened embodiment the sealing 
member 500f is applied to the cxitside diameter of the intenmediate portion 500c of the 
tubular rnember 500 using commercially available chemical and temperaturp resistant 

20 adhesive bonding. 

In an exemplary embodiment the expandable tubular memtfers. 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 206, 214, 220, 300 and 500 will now be 
descrB)ed. The expanston cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary embodiment the redial expansion section 615 Includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surfoce 620 includes an angle of attack Oi and the second ooriical outer surface 625 
includes an angle of attadc o^. In an exemplary embodiment the angle of attadc Oi is 
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greater than the angle of attack 02. In this manner, the first conical outer surface 620 
optimally radially expands the intennediate portions. 206c, 214c, 220c, 300d, and 500c. 
of the Uibular niemt>ers, 206, 214, 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-exparKied first and second ends, 206a 
5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f, and 500a and 500b, of the 
tubular members, 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack Qi ranging from about 8 to 20 
degrees, and the second conical outer surfiaoe 62S includes an angle of attack 02 
ranging from about 4 to IS degrees in order to optimaily radially expand and plastkally 
10 deform the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surfeces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular e)qpansion cone 700 
defines a passage 700a and Indudw a front end 70S, a rear end 710, and a radial 
expansion section 71 5. In an exemplary embodiment, the radial expar)sk>n section 715 
includes an outer surfece having a substantially parabolic outer profile thereby 
providing a parabok>id shape. In this manner, the outer si^rfaoe of the radial expansion 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
expanskm section 715 may be fonned using a pkirality of adjacent discrete conical 
secttons and/or using a continuous cun^ed surface. In this manner, the region of the 

25 out^ surftice of the radial expanskxi section 715 adjacent to the fix>nt end 705 of the 
expanston cone 700 may optimally radially expand the intenmediate portkKis, 206c, 
214c, 220c, 300d, and SOOc, of the tubular members. 206, 214, 220, 300, and 500.. 
while the regton of the outer surfboe of the radial expansion secHon 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre^ 

30 expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d, 300b 
and 300r, and SOOa and 500b. of the tubular members, 206, 214, 220. 300 and 500. In 
an exemplary embodiment, the parabolte profile of the outer surface of the radial 
expand section 715 is selected to provMe an angle of attack that ranges firom about 
8 to 20 degrees in the vteiriity of the front end 705 of the exparislon cone 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from atx>ut 
4 to 15 degrees. 

In an exemplary emlKxtlment, the tubular expansion cone 204 of the system 200 is 
5 sut>stantialiy identical to the expansion cones 800 or 700» and/or incoiporates one or 
more of the teachings of the e}q>ansion cones 600 and/or 700. 

In several alternative emtxxjiments, the teacNngs of the apparatus 130, the system 
200. the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 Croat least partially combined. 

Refenring to Fig. 8, in an altemative embodiment conventionai temperature, pressure, 
and flow sensors, 802, 804, and 806, respectively, are operaUy coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, Q04, and 806, respectively. In turn are operabiy coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operatimal efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operafion the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perfora^ tubular members 145 are conventional. 

Referring to Fig. 9, in an altemative embodiment, a solid tobular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular member into engagement with the perforated 
tubular memt^r in a conventionai manner and/or using one or nriore of the radial 
expanston methods disclosed in one or more of the following: (1) U.S.' patent 
application serial no, 09/454,1 39. attorney docket no. 25791 .03.02, filed on 12/3/1999, 
(2) U.S. patent appUcatkm serial no. 09/510,913, attorney docket no. 25791 7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, fited on 11/15/1999, (5) U.S. patent applkation serial 
no. 09/523.460, atlomey docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
applteatton serial no. 09512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/51 1,941 . attorney docket no. 25791 .16.02. filed 
on 2/24/2000, (8) U.S. patent appKcation serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/772000, (9) U.S. patent applicatton serial no. 09/559,122. 
attorney docket na 25791.23.02. filed on 4/26/2000. (10) PCT patent appHcatkxi serial 
5 no. PCT/USOO/18635. attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provisional patent appHcaiton serial no. 60/162.671, attorney docket no. 25791.27, filed 
on 11/1/1999. (12) U.S. provisional patent application serial no. 6Q/154.047» attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent application serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 providonal patent appDcatkm serial no. 60/159.039, attorney docket no. 25791 .36, filed 
on 10/12/1999r (15) U.S. provistonal piatent applteatton seiiai no. .60/1 59.033, attorney 
docket ik>. 25791.37. filed on 10/12/1999, (16) U.S. piwlstonal patent applteatton serial 
no. 60/212,359, attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent appltoatkm serial no. 60/165.228, attorney docket no. 25791.39. filed on 

15 11/12/1999, (18) U.S. provistonal patent appHcatibn serial no. 60/221.443. attorney 
docket no. 25791.45. filed on 7/28/2000. (19) U.S; provistonal patent appltoatton serial 
no. 60/221.645, attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47. fitod on 
9/18/2000. (21) U.S. provisional patent application serial no. 60/237,334, attorney 

20 docket no. 25791.48. filed on 10/2/2000, (22) U.S. provistonal patent application serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259.486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent appUcatton serial 

25 no. 60/303.740. attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisional 
patent appiicatibn serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provistonal patent application serial no. 60/317.985, attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provistonal patent application serial 
no. 60.318.386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent appllcatton serial no. 09/969,922, attorney docket no. 25791.69. filed on 
10/3/2001, the disctosurss of wfitoh are incorporated herein by reference. In ttiis 
manner, the solkl tubular member 90S fluldldy seals the radial passages fonned in the 
peribnrtsd tubidar member 145 thereby preventing the passage of fluMIc materials 
and/or fonnafion materials throu^ the perforated tubular member. 
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• Referring to Fig. 10, in an altemative embodiment, the radial openings in one of the 
perforated tubular membere 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface between the pipe 1010 arrd the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injected Into the radial opening in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then rerhoved from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tut}ular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an altemative embodiment, as illustrated in Fig. 11, one or mors of the perTorated 
tubular memt>ers 145 of the apparatus 130 are radially expanded and plastically 

20 defomied into contact with the surrounding fonmation 125 thereby compressing the 
sunounding formation. In this nianner, the surrounding fonnatidn 125 is maintained in 
a state of compression theret)y stabilizing the sunrounding fomnation, reducing tiie ftow 
of loose particles from the sunx>unding formation Into ttie radial openings of tt>e 
perforated tubular nrtember 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding fonmation. 

- In an altemative emtxxJiment, a seismic source 1105 is positioned on a surface 
location to thereby impart seismic energy into the fonmation 125. in Ms manner, 
particles lodged in the radial openings in ttie peirforated tubular menribef 145 may be 
30 dislodged from the radial openings thereby enhandrig the subsequent recovery of 
hydrocart)on8 from the fonmation 125. 

In an alternative embodiment, after ttie perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the sunrounding formation 
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125. thereby coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular mmiber 145 by applying ttie load to the end of the 
apparatus 130. The impulsive toad is then trarvsfenred to the sunrHjnding formation 125 
5 thereby compacting and/or slunlfying the surrouruling fomiation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 

In an alternative emt)odinient. as ilhistrated in Fig. 12. a weillxwe casing 1205 having 
one or more perforations 1210 is positioned wittiin tlie vvelltxm 105 that traverses the 

10 formation 125. When the apparatus 130 is positloried within the wetibore 105, one or 
more of ttte perforated tubuiar members 145 of the apparatus 130 are radially 
expanded and plasUcaliy deformed into contact with the wellbore casing 1205 thereby 
compressing the surrounding fomiation .125. In this manner, the sunpounding formation 
125 is maintabied in a state of oompressioh thereby stabilizing the surrounding. 

15 formation, reducbig the flow of loose particles from the suntHjndir^ formation into the 
radai openings of ttie perforated tubular member 145. and enhancing the recovery of 
hydroc8rt)ons from the surrounding fomnation. . 

In an altemative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby Impart seismic energy into the fomiatlon 125! in this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 

25 In an alternative embodiment, after the perforated tubular member 145 has been 
radially e)9>anded and plasticaily fomned into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular njerriber 145 to the surrounding fomiation. an. 
impulsive load is applied to the perforated tubular member. The impulsive toad nnay be 
applied to the perforated tubular men^ 145 by applying the load to the end of the 

30 ^paratus 130. The impulshw load is then transfenred to the surrounding fonnatton 125 
thereby compacting and/or slurrifying ttte swrounding formation. As a result, the 
recovery of hydrocarbbre from the fomiation 125 is enhanced. L 
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Referring to Fig. 13, in an alternative emtxxJiment, one or more perforated tubular 
meml)er9 1305 are coupled to one of the perforated tutMiiar members 145 by radially 
expanding and plastically defomiing the perforated tubular member into engagement 
with the perforated tubular member in a conventional manner and/or using one or more 
of thfr radial expansion methods disclosed in one or more of the fbilovvlng: (1) U.S. 
patent application serial no. 0W454.i39, attorney docket no. 25791.03.02. filed on 
12/3/1999, (2) U.S. patent applicatbn serial no. 09/510,913. attorney docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial na 09^02.350, 
attorney docket no. 2^91.8.02. filed on 2/10/2000. (4) U.S. patent applicatkNi serial 
no. 09/440,338, attorney dctcket no. 25791;9.02, filed on 11/15/1999, (5) U.S. patent 
applteatton serial no. 09/523.460, attorney docket no. 25791.1 1.02, filed on 3/10/2000, 
(6) U.8. patent applicatkm serial no. 09/512,695, attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7)' U.S. patent applicatnn serial no. 09/511.941, attomey docket no. 
25791.16.02. filed on 2/24/2000. (8> U.S. patent application serial no. 09/588.946. 
attomey docket no. 25791.17.02, filed on 6/7/2000, (i9) U.S. patent appHcatkm serial 
no. 09/559.122, attomey docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 
applicatton serial no. PCT/USOO/18835. attonney docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent appHcation serial no. 60/162,671, attomey docket 
no. 25791.27, filed on 11/1/1999. (12) U.S. provisional patent application serial no. 
60/154.047, attomey docket no. 25791.29. filed on 9/16/1999, (13) U.S. provislbnai 
patent applicatkNi serial no. 60/159.082, attomey docket no. 25791.34. filed on 
10/12/1999, (14) U.S. pnovlsfonal patent applteatlon serial no. 60/159,039, attomey 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent appUcatton serial 
no. 60/159,033, attomey docket no. 25791.37, filed on 10/12/1999, (18) U.S. 
proviskwial patent application serial no. 60/212.359. attomey docket no. 25791.38. filed 
on 6/19/2000. (17) U.S. provis'ional patent application serial no. 60/165.228, attomey 
docM no. 25791.39. filed on 11/12/1999, (18) U.S. provlskyial patent appllcatton serial 
no. 60/221.443. attomey docket no. 25791.46. filed on 7/28/2000. (10) U.S. provisional 
patent appHcatton serial no. 60/221. 645» attomey docket no. 25791.46, filed on 
7/28/2000. (20) U.S. provistonal patent appiicatton serial no. 60/233,638, attomey 
docket no. 25791.47. filed on 9/18/2000, (21) U.S. proviskNiai patent appUcatkm serial 
no. 60/237.334. attomey docket no. 25791.4^, filed on 10/2/2000, (22) U.S. piovistonal 
patent applkation serial no, 60/270.007. attomey docket na 25791.50. filed on 
2/20/2001; (23) U.S. provistonal patent appUcatton serial no. 60/262,434. attomey 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisbnal patent application seriial 
no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent appltoation serial no. 60/303,740. att(mey docket no, 25791.61, filed on 
7/8/2001; (26) U.S. provisional patent applk^tion serial no. 60/313,453, attorney docket 

'5 no. 25791.59, filed on 8/20/2001; (27) U.S. provistonal patent application serial no. 
60/317.985, attorney docket no. 25791.67, filed on 9/8/2001; (28) U.S. provistonal 
patent application serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001 ; and (29) U.S. utility patent applteation serial no. 09/969.922, aHoniey docket 
no. 25791.69, filed on 10^001, the disclosures of wliich are incorporated herein by 

10 reference, in this nrtanner, the perforated tut)ular member 905 modifies the flow 
characteristk:$ of the perforated tubular member 145 thereby peinnitting the operator of 
the apparatus 130 to modify the overall flow characteristics of the apparatus. 

In an attemative embodiment as illustrated In Fig. 14, a one^y valve 1405 such as, 
1 5 for example, a check valve fluididy couples the Interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from obnresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocarbons that are being extracted finom zone A will not flow hto the depleted zone 
B. 

20 . 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothermal zone 1505. In this 
manner, the operational efficiency of the extraction of geothermal energy is significantly 
enhanced due to the increased internal diameters of the various radially expanded 
25 elements of the apparatus 130 that penmit greater volumetric flows. 

In an attemative embodiment, the perforated tubular members. 145. 210, 212, 216, 
218, and 1305 of tlie apparatus 130 may be cleaned by further radial expanskm of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expansk>n required to dean the radial passages of the perforated tubidar members 
145, 210, 212, 216, 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Includes a zonal isolatton assembly including 
one or more solM tubular members, each solM tubular member including one or more 
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external seals, and one or more perforated tubular memt)ers coupled to the solid 
• tubular nieml>ers, and a shoe coupled to the zonaMsolation assembly. In an exemplary 
embodirnent, the zonal isolation assembly further Includes one or more Intermediate 
solid tubular members coupled to and interleaved among the perforatiBd tubular 
5 members, each intennediate solid tubular msmber including one or more external 
seals. In an exemplary embodiment the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members, in an exemplary embodiment, one or more of the intemnediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or more primary solid tububrs, each primary solid tubular Jndudlng one or 
more external annular seals, n perforated tubulars coupled to the prinnary solid 
tubulars. and n-1 intemnediate solid tubulars coupled to and iiiterleaved among the 
15 perforated tubulars, each intennediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A n>ethod of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore, the primary soKd tubulars traversing the first subterranean 
zone, positioning one or nrKxe. perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subtenanean zone, fluidldy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subtenanean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A method of extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore. fluldidy coupling the 
30 primary solid tubulars with the casing, pwitioning on^ or wore perforated tubulars 
virithin the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fluldicly coupling the perforated tubulars wHh the primary solid tubulars, fluidldy 
isolating the producing subtenanean zone from at least one other subtenanean zone 
within the wellbore, and fluidldy couplihg at least one of the perforated tubulars with the 



47 



producing suMerranean zone. In an exemplary emtxxlinient, the method further 
indiJdes controilably fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tutHJiars. 



5 An apparatus has also been described that includes a subterranean fonration including 
a welibore, a zonal isdation assembly at least partially positioned within the weilbore 
that includes one or more solid tubular members, each solid tubular member including 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the weilbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process performed within 
the weilbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intennediate solid tubular members coupled to and interledved 
among the perforated tubular members, each intennediate solid tubular men4)er 

15 including one or more extemal seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intennediate solid tubular members 
are formed by a radial expansion prcx»ss performed within the weilbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate solid tubular members indiKle one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that Indudes a subterranean fonnation induding 
a weilbore, a zonal isolation evBsembiy positioned within the weilbore that indudes one 
or more primary solid tubulars, each primary solid tubular induding one or more 
extemal annular seals, n perforated tubulars positioned coupled to the primary solid 
tubutars, and n-1 intermediate solid tubulars coupled to and ihterieayed among the 

30 perforated tubulara, each intennediate solid tubuter induding one or more extennal 
annular seals, and ia shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, ttie perforated tobulars, and the intermediate solid 
tubulars are fomned by a nadial expansion process, perfonned within the weilbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 
tubidars within the wellbore, the primary solid tubulars traversirig the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second sgbterranaan zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore. fluididy coupling 
the perforated tubulars and the primary solid tubulars. and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a poriton of the wellbore including a casing, has also beien descnlMSd that includes 
positioning one or more prtnnary solid tubulars within the wellbore, positioning one or 
more perforated tubulars. within the wellbore, the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at least one of the prinrvary soM 
tubulars and the perforated futiulars within the wellbore, fluidicly coupling the primary 
solid tubulars with the casing, fluidicly coupling the perforated tubulars with the primary 
solid tubuters, fluidicly isolating the producing subten^nean zone from at least one 
other subterranean zone within the wellbore, and fluidicly coupling at least one of the 

20 perforated tubulars with the producing subterranean zone. In an exemplary 
embodirpent, the nrtethod further includes controllably fluididy decoupling at least one 
of the perforated tubulars from at least one otheir of the perforated tubulars. 

An apparatus has also t>een described that Includes a subterranean formation induding 
25 a wellborB, a zonal isolation iassembly positioned within the wellbore that indudes n 
soDd tubular members positioned within the wellbore, each solid tubular member 
induding one or more external seals, and n-1 perforated tubular members positioned 
within the wellbore coupled to and interieaved among the solid tubular members, and a 
shoe positioned within the wellbore coupled to the zonal isolation asserribly. In an 
30 exemplary embodiment, the zonal Isdation assembly further comprises one or more 
valve members for oontrdlling the flow of fluids between the solid tubular members and 
the perforated tubuter members. In an exemplary embodiment, one or mm of the 
sdld tubular members indude one or more valve members for oontrolling the flow of 
fluids between the solid tubular members and ttie perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean 2X>ne in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 

5 subterranean zone, means for positioning one or more perforated tubulars within the 
wallbore, the perforated tubulars traversing the second subtenanean zone, means for 
fluidlciy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenBnean zone yrfthin the wellbore extemai to the primary solid tubulans and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterrariean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that .includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

IS fluidlciy coupling the primary solid tubulars with the casing, "means for positioning one 
or wore perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the produdng subterranean zone 
from at least one other subterranean zone withln'the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment, the system further indudes means for controllaWy 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more 
prfrnary solid tubulars within the wellbore, the primary soHd ti^iars traversing the first 
aubtenBnean zone, means for piositioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zorte, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, means for fluidiqiy coupling the perft>rat0d tubulars and the prinnary 
solid tubulars, and means for preventing the passage of fluids from the first 
subterrariean zone to the $eGond subterranean mne within the wellbore extemai to the 
primary solid tubulars and perforated tubulars. 
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' A system fbr extracting materials from a producing subterranean zone in a wetlt)ore, at 
least a portion ctf the wellbore including a casing, has also been described that includes 
means fbr positioning one or more primary solid tubulars within the wellbdre. means for 
S positioning one or more perforated tubulars within the wellbore. the perforated tubulars 
traversing the producing subtenanean zone, means fbr tadially expanding at least one 
of- the primary solid tubulars and the perforated tubulars within the wellbore, means for 
fbididy coupling the primary solid tubulars with the casing, means for fluidicly coupling 
the perforated tubulars with the solid tubulars, means tor fluididy isolating the 
10 producing subterranean zone from at least one other subtenranean zone within the 
weiibors, and means for fluidicly coupling at least one of the perforated tubulars ^ 
the producing subterranean zone. In an exemplary embodiment the system further 
includes means for controtlably fluidicly decoupling at least one of the perforated 
tubulars fiom at least one other of the perforated tubulars. 

15 

A system for isolating subtenanean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluidicly coupled to tt)e first passage 
coupled to an en6 of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or more expandable tubular members that each 
include a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the exterior surfeoe of the Intenmediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
* the inside diameters of the other tubular nrtembers are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end portions are greater than the wall 

30 thickness of the intermediate portion. In an exemplary embodiment, each expandable 
tubular mmber further includes a first tubular transitlonary member coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transMonaiy member coupled between the second expanded end portion and the 
intermediate portton, wherein the angles of inclination of the first and second tubular 
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transitionary members relative to the intemfiediate portion ranges from about 0 to 30 
degrees. In an memplary embodiment, the outside diameter of the intermediate 
portion ranges firom abmA 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exempiary embodiment, the burst 

5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary en^iment, the 
ratio of the inside diametere of the first and second expanded end portions to the 
interior diameter of the intermediate portion ranges from about 100 to 120 percent. In 
an exemplary embodiment, the relationship betvveen the wall thicknesses ti, ta. and W 

10 of the first expanded end portion, the second expanded end portion, and the 
intsmwdiate portion, respectively, of th» expandable tubular members, the inside 
diameters Di. Da and Dint of the first expanded end portion, the second mpanded end 
portion, and the intermediate portion, respectiveiy. of the expandable tubular members, 
and the insxte diameter Dweghm of the weiibore casing that the expandable tubular 

15 member wBI be inserted bitp. and the outside diameter Deon» of the expansion cone that 
wili be used to radially e^^nd the expandable tubular member within the weUbore is 
given by the lbilowb)g expression: 

wherein ti = ti and wherein Di = Dj. In an exemplafy embodiment, the tepered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an e}«mplary embodiment, the angle of attacit of the adjacent discrete tepered 
sections increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary emtxxliment, the 
tepered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemptery embodiment, the angle c» atteck pf the outer surft»e of the paraboloid body 
increases in a continuous manner from one end of the paraboloid body to the opposite 
end of the paraboteid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular membere; and w^ierein the other tubular membere are 
interleaved among the expandable tubuter membere. 

30 

A method of isolating subterranean zones, travwsed by a weHbore has also been 
described that includes positioning a tubular liner within the weiibore, and radially 
mpanding one or more discrete portions of the tubuter Hner into engagement with the 
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wellbore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded intO; engagement with the weHbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 

5 expanded by injecting a fluidic material into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portior^ of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a pturallty of tubular 
members: and wherein one or more of the tubular members are radially expanded into 

10 engagement wKh the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary endxxjirront, the 
tubular membere that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that Is not radially expanded into engagement with the wellbore. In ah 

15 exemplary embodiment, ttie tubular liner includes one or more expandable tubular 
membere that each include a tubular body comprising an intemnedlate portion emd firet 
and second, expanded end portions coupled to opposing ends of the Intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 membere, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expand$ible tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
merr^re; and wherein the slotted tubular rr^mbers are interleaved, among the 
expandable tubular membere. 

25 

A system for isolating subtenranean zones traversed by a wellbore has also been 
described that Includes mean$ for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the. wellbore. Iri an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded Into engagement with the wellbore. 
In an exemplary embodiment the remaining porltons of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner Is 
radially expanded by Injecting a fluidic material into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the* other discrete portions of the tubular liner. In an 
exemplGvy embodinient. tt>e tubular liner Includes a plurality of tubular niembers; and 
wherein one of more of the tubular menrtbers are radially expanded into engagement 
with the weitt>ore and one or more of the tubular members are not radially expanded 
5 into engagement with the wellbpre. In an exemplary embodiment, the tubular members 
that are radiaHy expanded into engagement with the weUbora include a portion that is 
radially expanded into engagement with the w^llbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for iikriating subtenranean zones has also been described that includes a 
subterranean fbnmatibn defining a borehole^ and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner Is coupled to the borehole at a plufBlity of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positiohing.ttie tubular liner within the borehole, and radially 
expanding one or more discrete portions of ttie tubular liner Into engagement with the 
borehole. In an exemplary embodirnent a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the renriaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment 
the tubular Itrrer comprises a plurality of tubular nrtembers; and wherein one or more of 

25 the tubular members are radially expanded Into engagement with the borehole and one 
or more of the tubiular member are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement wRh the borehole. In an exemplary embodiment, prior to 
the racttal ^cpansion the tubular liner includes one or nxxe expandable tubular 
members that each include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the ihtemnedlate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular memt)ers coupled to the expandable tubular 
. members, wherein the Inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner Includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular merTd)€rs are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolatim assembly including: 
one or more solid tubular members, each solid tubular member induding one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubuliar 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or more temperature sensori^ operably coupled to one or more of the 
perforated tubular rnembers for monitoring the operating temperature within the 

1 5 perforated tubular members, me or more pressure sensors operably coupled to one or 
more of the perforated tubular membere for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensm operably coupled to 
one or more of the perforated tubular mennbers for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular nrtembers are formed by a 
radial expansion process perfonmed within the wellbore. 

25 

A nr^thod of isolating a first subterranean zone from a second subtenranean zone in a 
* wellbore has also been described that includes positioning one or more solid tubulars 
within ttie wellbore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within thei wellbore, the perforated tubulars traversing 
30 the second subtenranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the solid tubulars. preventing the passage of fluids from the first 
subtenanean zone to the second subterraneah mm within the wellbore external to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures; 
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pressures, and flow.rates within one or more of the perforated tubuiars, and controlling 
the flow of fluidic materials through the perforated tutnilars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone in a wetlbore, at 
least a portion of the wellbbre including a casing, has also been described that includes 
positioning one or more solid tubuiars within the wellbore, postUoning one or more 
perforated tubuiars vinthin the wellbore, the perforated tubuiars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubuiars and ^e 

10 perforated tubuiars within the wellbore, fluidicly coupling the solid tubuiars with the 
casing, fluidicly coupling the perforated tubuiars with the solid tubuiars, fluidicly 
iscriating the producing subterrianean zone from at least one other subterranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubuiars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubuiars, and controlling the flow of 
fluidic materials through the perforated tubuiars as a function of the monitored 
operating temperatures^ pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or more perforated tubuiars within the wellbore, the 
perforated tubuiars traversing the second subterranean zone, nnearw for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 
25 mearis for fluididy coupling the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean »ne within the wellbore extemar to the solid tubuiars and perforated 
tubuiars, means for monitoring the (q)erating temperatures, pressures, and flow rates 
within one or more of the perforated tubuiars, arid means for controlling the flow of 
30 fluidic materials through the. perforated tubuiars as a function of. the. monitored 
operating temperatures, pressures, arKt flow rates. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the welibore, means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radialiy expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for fluididy . 

5 ooupihg the solid tubulars witti the casing, means for fluididy coupling the perforated 
tubulars with the sdid tubulars. means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
ooupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 

10 or more of the perforated tubulars, and means for oontroliing the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembjy 
15 Induding: one or more sdid tubular members, each solid tubular nramber including one 
or imre external seals, one or more perforated tubular members each induding radial 
passages coupled to the sdid tubular members, and one or nrrore ^id tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and the solid tubular liners are formed by a 
radial expansion process peribrmed within the wellbore. 

25 A method of isolating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been d«crS)ed that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fluididy ooupling the perforated tubulars and the primary sdid tubulars, preventing the 
passage of fluids fnxn the first subterranean zone to the second subterranean zone 
virithin the wellbore external to the primary sdid tubulars and perforated tubulars, 
positioning one or more sdid tubular liners within the interior of one or more of the 
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perforated tubulars, and radially expanding and plastically deforming the solid tubular 
• liners wrthin the interior of one or more of the perforated tubulars to fluididy seal at 
least sonie of the radial passages of the perforated tubulars. 

5 A nnethod of extracting nnateidls fronn a prodildng subtenanean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or nfK>re sold tubulars within the wellbofe, positioning one or more 
perfbrated tubulars each Including one or more iBdial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean 3»ne» radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy Isolating the produdng subterranean zone from at least 
one other subterranean zone within the weBbore, fluididy coupling at least one of the 
perfbrated tubulars with the produdng subtenrariean zone; positioning one or more. 

IS solid tubular liners within the intertor of one or more of the perforated tubulars, and 
radially expanding and piasticaliy deiforniiniB the soik) tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subtenranean zone from a second subterranean zone In a 
wellbore has also been described that mdudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars each Induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subtenranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the intertor of one or more of the perfbrated tubulars, and means 
for radially expanding and plasUcaily defbmning the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 



58 



According to another aspect of the present invention, a system for extracting nriateriais 
from a producing subtenanean zone in a weflitx>re, at ieast a portion of the wellbore 
including a casing, has also been described that includes means for positioning one or 
more solid tubulars within the wellbore, means for positioning one or more perforated 

5 tubulara each including one or more radial passages within the wellbore, the perforated . 
tubulars traversing the producing subterranean zone, means, for radially expanding at 
least one of the sdkJ tubulars and the perforated tubulars within the wellbore, means 
for fluldidy coupling the soHd tubulars v^th the casing, means for fluidldy coupling the 
perforated tubulars the solid tubulars. iraans for flutdidy isolating the producing 

10 subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluldidy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
-interior of one or more of the perforated tubulars, and means for radially expanding and 
piasticaliy deforming the soBd tubular liners within the interior of one or more of the 

15 perforated tubulars to fluldidy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isdation assembly 
including: one or more solid tubular members, each sdid tubular member induding one 

20 or more external seals, one or nrwre perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tutHJiar members, and a shoe coupled to the zonal isolation 
assembly. 

25 . 

A method of isolating a first subterranean zone from a second subterranean rone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing ttie first subterranean zone, positioning 
one or nrxm perforated tubulars each induding one or more radial passages wiMn the 

30 weHbore, the perforated tubulars traverdng< the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidicly coupling the perfbrated tubulars and the primary solid tubulars. preventing the 
passage of fluids flrom the first subtenranean zone to the second subterranean zone 
wHMfi the welitKm external to the primary solid tubulars and perforated tubuteTsi 
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sealing off an annular region within at least one of the perforated tubuiars, and injecting 
a hardenabte fluidic sealing material into the sealed annular regions of the perforated 
tubuiars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of exIracUng materials from a pnDducing subterranean zone in a wellbore, at 
least a portion of the wellbore including a rasing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore» positioning one or more 
perforated tubulars each including one or more radial passages within the weilbore. the 
perforated tubulars traversing Oie producing subtenranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluidlcly coupling the perforated tubulars 
with the soDd tubulars, fluldlcly isolating the producing subterranean zone from at teast 
one oth«- subterranean zone within the welibore, flukJidy coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 wiUiin at teast one of the perforated tubulars. and injecting a hardenabte fluidic sealing 
material into the seated annular regions of the perforated tubulars to seal off at teast 
some of the F8Kllsd ps^sages of the perforated tut>ulan$. 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
20 wellbore has also been described that includes means for positicming one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subteranean zone, 
means for positioning one or more perforated tubulars each Including one or more 
radtel passages within the wellt)ora, the perforated tutniiars traversing the second 
subtenranean zone,, means for radially e)q)anding at least one of the solid tubuters and 
25 perforated tubuiars within the wellbore, means for fluididy coupling the perforated 
tubuters and the solid tubulars, means for preventing the passage of fluids from the first 
subtenBnean zone to the second subtenranean zone within the welit)ore external to the 
primary solid tubulars and perforated tubuters, means for sealing off an annuter regton 
within at least one of the perforated tubuters, and means for injecting a harden£rf>te 
30 fluidic seaOng material into the seated annular regions of the perforated tubulars to seal 
off at least some of the radtel passages of the perforated tubulars. 

A system for extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore irfduding a casing, has also been described that includes 

I 
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means for positioning one or nnore solid tubulars within the wellt>ore. means for 
positioning one or nrare perforated tut>ulars each including one or more radial 
passages within tiie weilbore, the peffbrated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

5 the perforated tubulars within the welltx)re, nieans for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
sdid hjbuiars, nneans for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone wfthin the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subten^nean zone, means for 

10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluldic sealing material into the sealed annular regions of the 
perfonated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. V 

15 An apparatus has also been described that indudes a zonal isolation assembly 
posijUoned within a wellbore that traverses a subterranean fomnafon induding: one or 
mors sdid tubular members, each solid tubular member induding one or more external 
seate, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process perforn)ed wimin the wellbore. and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subten^nean fomiation. 
In an exemplary embodiment, the perforated tubuiar members that are radially 
expanded into intimate contact with the subterranean fonmation compress the 

25 subterranean formation. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
welRx)rB has also been de8crit)ed that indudes positioning one or more sdid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubuters and perforated tubulars within the 
wellbore, radially expanding at teast one of the perforated tubulars into iritimate oonted 
with the second subtenanean zone, fluididy coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone compress 

5 the second subterranean zone. In an exemplary embodirnent, the method further 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarlx>ns from the second subterranean »ne. In an exemplary en'rt)odiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars' that are radially expanded into intimate contact 

10 wHh the second subterranean zone. In an exemplary emtKxliment, the method further 
Includes applying an impulsive load to the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocart)ons from ttie second sutyt^rranean zone. 

15 A method of extracting materials from a producing subterranean zone in a v^llbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
posittoning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perfcxBted tubulars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubulars and \he perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, fluididy coupling the solid tubuiars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
produdng subterranean zone from at least one other subterranean zone within the 

25 . wellbore, eHid fluMidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exentplary embodiment, the perforated tubulars 
' that are radially expanded into intimate contact with the produdng subterranean zone 
oon^xess the produdng subterranean zone. In an exemplary embodiment, the method 
further indudes vibrating the produdng subtenranean zone to increase the rate of 

30 rscpvery of hydrocartxms froni the produdng subterranean zone. In an exemplary 
OTibbdIment, the method further indudes vibrating the produdng subtenranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
Intimato contact with the produdng subtenaneah zme. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded , into intimate contact with the producing subtenanean zone to 
incTBase the rate of recovery of hydrocarbons from the producing subtenanean zone. 

A system for isolating a first subterranean zone from a second subterranean zone in a 

5 weiibore has also been described that includes means for positioning one or more solid 
tubulars within the weiibore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbors each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, nieans for radially expanding at least one of the solid tubulare and 

10 perforated tubulars within the weUbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the soBd tubulars, and means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbpre exbmat to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, fl[)e means for radially expanding at least one 
of the perforated tubuiara into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone, in an exemplary 
embodiment the system further Includes means for vibrating the second subterranean 
zone to increase Oie rate of recovery of hydrocartxxis from the second subterrartean 

20 zone. In an exemplary embodiment^ the system further includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subterranean zone: In 
an exemplary embodiment the system further indudes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into Intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocart>ons from the second subterranean zone. 

A system for extracUng materials frem a producing subterranean zone in a weiibore, at 
least a portion of the weiibore indudirig a casing, has also been desGn1)i9d that Indudes 
30 means for positioning one or more solid tubulars within the weiibore, rneans for 
positioning one or more perfcrated tubulare within the weiibore each induding one or 
mora radial openings, the perforated tubulars traversbig the producing subtenanean 
zone, means for radially expanding al least one of the solid tubulare and the perforated 
tubulars within the weiibore, means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy couplir^ the perforated 
tubulars with the solid tubulars, nieans for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, and means for 
5 fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. In an exemplary embiodiment, the means for nadially expandirtg at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone comprises means for compressing the produdng subterranean 
zone. In an exemplary embodiment, the system further indudes means for vibrating 

10 the produdng subterranean zoiie to Increase the rate of recovery of hydrocarbons from 
the produdng subtenanean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subtenanean zone to dean the radial 
passages of. the perforated tubulars that are radially esg^nded Irito intimate contact 
with the. produdng subterranean zone. In an exemplary emIxxJiment, the systmn 

15 further indudes means for applying an impulsive load to the perforated tutxjiars that 
are radially expanded into intimate contact with the produdng subtenanean zone to 
increase the rate of recovery of hydrocarbons from th^ produdng subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean formation and indudes a 
perforated wellbore caising, Induding: one or mon^ solid tubular members, eadi solid 
tut>uldr mernber induding one or more external seals, one or noore perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the ^nat 
isolation astombly. At least one of the soM tubular members and the perforated 
25 tubular members are fomied by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intirtiate contact with the perforated wellbore casirig. In an exemplary eml)odiment, the 
perforated tutnilar members that are radialty expanded into intimate contact with the 
perforated casing compress the subterranean formation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore that Indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or, more solid tubulars 
within the weilbdre, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the weilbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid, tubulars and perforated tubulars within the 
weilbore, radiaily expanding at least one of the perforated tubulars into Intimate contact 
with the perforated casing, fluidicly coupling the perforated tubulars and the sc^id 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the weilbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, ttie perforated tubulars that are 
radially expanded into Intimate contact with the perforated casing compress the second 
subterranear) zone. In an exemplary embodiment,, the method further includes 
ytoratlng the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subtenranean zone. In an exemplary embodiment, the 
method further Includes vRiratlng the second subtenanean zone to dean the radial 
passages of the perforated bJbulars that are radially expanded into intinriate contact 
wHh the perforated casing. In an exemplary embodiment, the method further includes 
applying an Impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to Increase the rate of recovery of 
hydrocartXMis from the second subterranean zorve. 

A method of extracting materials from a producing subterraneah zone in a v/eilbore, at 
least a portion of the weilbore including a casing and a perforated casing that traverses 
the producing subterranean, zone, has also been descr1t>ed that includes positioning 
one or rriore solid tubulars within the weilbore, positioning one or more perforated 
tubulars within the weilbore each including one or more radial passages, Vhe perforated 
faibulars traversing the producing subterranean zone, radially expanding at least one of 
the solid tybulars and the perforated tubulars within the weilbore, radiaily expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing, 
fiuididy coupling the solid tubulars with the casing, fiuidiciy coupling, ttw perforated 
tubulars with the solid tubulars. fluidicly isolating the producing subtenranean zone from 
at least one other subterranean zono within the weilbore, and fluidicly coupling at least 
one of the perforated tubulars with itm producing subterranean zona. In an exemplaiy 
embodiment, the perforated tubulars that are radial^ expanded into intimate contact 
with the perforated casing compress the producing subterranean zone. .In an 
wempiary embodiment, the method further includes vibrating the producing 
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subterranean zone to increase the rate of recovery of hydrocartjons from the producing 
' subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the jbkM passages of the 
perforated tubulars that are radiaily expanded into Intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

1 0 A system for Isolating a first subterranean zone from a second subterranean zone in a 
wellbore that includes a perforated casing that traverses the second subterranran 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 Including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
. perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into Intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subtenranean zone to the second subtenranean zone 
within the wellt)ore extemai to ttie solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of flie perforated 
tubuiars Into Intimate contact with ttie perforated casing comprises iDeans for 
oomprsssing the second subtenranean zone. In an exemplary embodiment, the system 

25 further indudes means for vibrating the second subterranean zone to Increase the rate 
of recovery of hydrocartx)ns from tiie second subtenanean zone. In an exemplary 
emtKxliment, the system further indudes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radiaily expanded 
into intimate contact with ttie perforated csslrtg. In an exemplary embodimer^f, the 

30 system further Iridudes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate oontad with ttte perforated casing to increase 
tiie rate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone In a wellbofe, at 
least a portion of the went>ore including a casing and a perforated casing that traverses 
the producing sutrterranean zone, has also l)een ddscrit>ed that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 

5 more perforated tulxilars within the wellt)ore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of the solid tubulars arid the perforated tubulars 
within the weHbore, means f6r radially expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluldidy coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isolating the produdng subterranean zone from at 
least one other subteoanean mne within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulers with the producing subten^nean zone. In an 
exempted embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into Mimate contad with -the (^rfbrated casing comprises Ineans for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further indudes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocarbons from the produdng subtenranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embodiment, the system further indudes means for applying an impulsive toad to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons fncxm the produdng 

25 subterranean zone. 

An apparati^ has also been described that indudes a zonal isolation assembly 
induding: one or more sdid tubular members^ each solid tubular member including one 
or more external seals, one or more perforated tubular members each induding radial 
30 passages coupled to the solid tubular members, and one or more perforated tubular 
Oners each Induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubuter members, and a shoe coupled to the »nal 
tedation assembly. At least one of the solid tubuter members and ttie perforated 
tubular members are fomied by a radial expansion process pofrformed within the 
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wellbore. and the perforated tubular liners are formed by a radial expanston process 
performed within the welll)ore. 

A method <rf isolating a first subterranean zone from a second subterranean zone in' a 
5 wellbbre has also been described that includes positioning one or more solid tubuiars 
within the wellbore, the soNd tubuiars travershg the first ^bterranean zone, positioning 
one or more perforated tubutars eiach including one or more radial (passages within the 
wellbore, the perforated tubuiars traversing the second subterranean zone, radially 
expanding at least one of the solid tubuiars and perfbrated tubuiars within the wellbore, 
10 fluidicly coupling the perforated tubuiars and the primary solid tubuiars, preventing the 
passage of fluids finom the first sut>1erraneari zone to the second subterranean zone 
within the weHbore external to the primary solid tubuiars and perforated tubutars, 
positioning one or more perforated tubular Kners within the interior of one or more of 
the perforated tubuiars, and radially expanding and plastically deforming tiie perforate 
15 tubular liners within ttie interior of one or more (rf the perforated tubula^^ 

Amethod of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubuiars within the wellbore, positioning one or more 

20 perforated tubuiars e^ Including one or more radial passages within the wellbore, the 
perforated tubuiars traversing the producing sutrterranean zone, radiaiiy expanding at 
least one of the sdid tubuiars and the perforated tubuiars within the welLbore, fluidicly 
coupling the solid tubuiars with the casing, fluidicly coupling the perforated tubuiars 
wtth the solid titulars, fluidicly isolating flie producing subten^nean zone from at least 

25 one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubuiars wtth the producing subterranean zone, positioning one or more 
perfbrel^d tubular Ihers within the interior of one or more of the perforated tubuiars, 
and radially expanding and piasticaily deforming ti\e perforated tubular liners within the 
interior of one or more of ttie perfbrated tubuiars. 

30 

A system for isolating a first subtenranean zone from a second sidtrterranean zone in a 
weBbore has also been described that includes meane for positioning one or more solid 
tubuiars within flie werfbore, the solid tubuiars traversing the first subterranean zone, 
means fbr positioning one or more perfbrated tubuiars each including one or wore 
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radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, nneans for radially expanding at least one oT the solid tubulars and 
perforated tubulars within the weiibore. means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from tfie first 
5 subterranean zone to the secorid subterranean zone within the weiibore mtemal to the 
primary solid tutniiars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defonming the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 . 

A system for extracting materials from a producing subtenanean zone in a weiibore, at 
least a portion of the vwlibore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the weiibore, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages within the weiibore, the perforated tubulars traversing the producing 
subterranean zone, mearts for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weiibore, means for fliiidiciy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isolating the produdng subterranean zone from at 

20 least one other subterranean zone within the weiibore, means for fluMidy coupling 
at least one of the F>erforated tubulars with the produdng subtenranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and means for radi^ty expanding arid plasticalty deforming the 
perforated tubular liners within the interfor of one or more of the perforated tubulars. 

25 

An apparatus has also been described that indudes a zonal isolation assembly 
Induding: one or more solid tubular members, each'solld tubular member indud^ one 
or mora extemal seals, two or more perforated tubular members each ihduding radial 
passages coupled to the solid tubular members, and one or mora one^y valves for 
30 oontroilably fluididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At teast one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process performed within 
theweOboTB. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a weltbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 

5 induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars vWthln the wellbore» flutdidy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore external to the 

10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zonies 
that has been depleted. 

A method of extracting materials from a welltxm having a plurality of producing 
15 subterranean zones, at least a porUon of the welibore including a casing, hasi also been 
described that Jndudeis positioning one or more solid tubulars within the welibore, 
positiming two or more perforated tubulars each including one or more radial passages 
within the welibore, the perforated tubulars traversing the produdr^ subterranean 
zones, radially expandoig at least one of the solid tubulars and the perforated tubulars 
20 within the welibore, fluididy coupling the solid tubulars with the casing, fiuididy coupling 
the perforatbd tubulars with the solid tubulars, fluididy isolating the produdng 
subterranean zone from at least one other subtenranean zone within the welibore, 
fluididy coupling at least orie of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from one of the producing zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subterranean zone from a ^second subterranean zone 
having a plurality of produdng zones in a welibore has also been described that 
indudes means for positioning one or more sdid tubularsi within the weDbore, the solid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars ead) induding one or more radial passages within the welibore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
means for fluididy coupling the perforated tubulars arid the solid tubulars. means for 
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preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubuiars and 
perforated tubuiarSr means ft>r positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubuiars, and means for preventing fluids 
5 from passing ffxm one of the producing zones that has not been depleted to one of the 
producing zones that has been depletpd. 

A systshi for extracting materials from a plurality of producing subtenranean zones in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 

10 that includes means for positioning one or more solid tubuiars within the wellbore, 
means for positioning one or more perforated tubuiars each including one or rmm 
radial passages within the wellbore, the perforated tubuiars traversing the produdng 
subterranean zones, means for radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, nwans for fluldlciy coupling the solid 

15 hibulars with the casing, means for fluididy coupling the perforated tubuiars with the 
solid tubuiars. means for fluidicly isolating the producing subterranean zone from at 
least one dttwr subterranean zone within the wellt>ore, means for fluidicly coupling at 
least one of the perforated tubuiars with the produdng subtenranean zone, means for 
positioning one or nnore perforated tubular liners within the interior of ons or rmre of 

20 the perforated tubuiars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting geothermal energy from a subterranean formation 
25 conterining a source of geottiermal energy has also been described tt)at includes a 
zonal isolation assembly positioned within the subterranean fonnation including: one or 
more solid tubular nnembers, each solid tubular member including one or more extemal 
seals, one or more perforated tubular members each Including radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each including 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular member^ and the perforated tubular members ara fonmed 
by a radial expansion process performed within the wellbore. 
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A mettiod of isolating a first subterranean zone from a second subterranean zone 
including a source of geothermai energy in a wellbore has also been described that 
includes portioning one or mem solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
5 each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tutnilars within the wellbore. fluididy coupling the perforated 
tubulars and the prirhary solid tubularSp preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforateid tubulars. positioning one or mora perforated 
. tubular liners within the interior of one or more of the perforated tubulars. and radially 
expanding and plastically deforrrring the perforated tubular liners within the iriterior of 
one or more of the perforated tubulars. 

15 A method of extrac^ng geothermai energy finom a subterranean geothennal zone in a 
wetlt)ore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothennal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluididy coupling the solid tubulars with the casing, fiuidldy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subtencanean 
geotliermal zone from at least one other subterranean zone within the wellbore, and 
fluididy coupling at least one of the perforated tubulars with the subterranean 

25 geothermai zone. , 

A system for isolating a first subterranean zone from a second geothennal 
subterranean zone in a wellbore has also been described that indudes means for 
positioning one or more solid tubuters within the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each-induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothenmal subterranean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the wellbore, means for 
fluididy coupling the perfwated tubulars and the solid tubulars, and means for 
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preventing the passage of ifluids from the first subterranean zone to the second 
geothenmal subterranean zone within the weHbore external to the primary solid tubulars 
and perforated tubulars. 

5 A s^tem for extracting geothermal energy from a subterranean geothemial zone in a 
wellbore, at least a portion of the weHbore including a casing, has also been described 
that includes nneans for positioning one or more solid tubulars within the weilbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tgbulars traversing the subterranean 

10 * geothemiai zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidldy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with tlie 
solid tubulars, means for fluididy isolating the subterranean geottiemnal zone, from at 
least one other subterranean zone vAWln the wellbore, and means for fluididy coupling 

15 at least one of the perforated tubulars with the subtenraneange^ 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one ormore solid tubular members, each solid tubular member fnduding one 
or nK>re external seals, one or more perforated tubular members each including one or 

20 nwB radial passages coupled to the solid tubular members, and a shoe.coupled to the 
zonel isolation assembly. At least one of the solid tubular members and the perforated 
tubular memt>ers are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
deaned by further radial expansiort of the perforated tubular members within the 

25 wellbore. 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the welltxm, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the weObore each induding one or more radial 
passages, the perforated tubulars traversing Vfte second subtenranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
• wellbore. fluididy coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenranean zone 
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within the wellbore external to the solid tubulars and perforated tubulars, and cleaning 
nnaterlals from the radial passages of at least one of the perforated tubuiars by further 
radial expansion of the perforated tubuiars within the wellbore. 

5 A method of extracting materials frorn a producing subterranean zone in a wellbore, at 
least a portloh of the wellbore Including a casing, has also been described that Includes 
positioning one or more solid tubuiars within the wellbore; positioning one or more 
perforated tubidars within the weltbore each including one or more radial passages, the 
perforated tubuiars traversing the producing subtenanean zone, radially expanding at 

10 least one of the solid tubuiars and the perforated tubuiars within the wellbore, flurdidy 
coupling the solid tubuiars with the casing, fluidiciy coupling the perforated tubuiars 
with the solid tubuiars, fluididy Isolating the producing subterranean zone from at least 
one other subtenranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubuiars with the (vodudng subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or nnore of the perforated tubuiars, 
and deanirig materials from the. radial passages of at least one of the perforated 
tubuiars by further radial expansion of ttie perforated tubuiars within the wellbore. 

A system for isolating a first subterranean zone from a second subtenanean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subtenanean zone, 
means for positioning one or more perforated tubuiars within the wellbore each 
induding one or more radial passages, the perforated tubuiars traversing the second 
subterranean zor)e, means for radially expandkig at least one of the solid tubuiars and 
25 perforated tubuiars within the wellbore, means fdr ftuididy ccxjpling the perforated 
tubuiars and the soikl tii!)ulars, means for preventing the passage of fluids from the first 
subterranean zone to the serond subtenanean zone within the wellbore external to the 
isolid tubuiars and perforated tubuiars, and means for cleaning material from the radial 
passages of at least one of the perforated tubuiars by further radial expansion of the 
30 perforated tubuiars within the weDbore. ^. 

A system for extracting materials from a product subterranean sone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
means for positioning one or more solid tubuiars vyithin the welltwre. means for 
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positioning one or more perforated tubuiars within the wellbore each including one or 
more radial passages, the perforated tubuiars traversing the produdng subterranean 
»ne, means for radially expanding at least one of the solid tubuiars and the perforated 
tubuiars within the wellbore, means for fluididy coupling the solid tubuiars with the 

5 casing, means for fluididy coupling the perforated tubuiars with the solid tubuiars, 
means for fluididy isolating the produdng subtenranean.zpne from at least on^ other 
subterranean zone within the wellbore. mear)S for fluididy coupling at least one of the 
perforated tid>ulars witti the produdng subterranean zone, and means for deanihg 
materials from the radial passages of at least one of the perforated tubuiars by further 

10 radial expansion of the perforated tubuiars within the wellbore 

Although illustrative embodiments of tiie Invention have been shpwn ar^d described, a 
wide range of modificaflon, changes and substitution is contemplated in the foregoing 
disctosure. In some instances, sorhe features of the present invention may be 
15 employed without a corresponding use of tiie other features. Accordingly, it is 
appropriate that ttie appended daims be construed broadly and in a manner consistent 
with the scope of the invention. 
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1. An apparatus, comprising: 

a. zonal isolation assembly oompris^: 
5 one or more solid tutxjlar memt)ers, each solid tubular member including one or 

more extennal seals; s 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or mom perforated tubular liners each Including one or more radial 
10 passages coupled to the Interior surfaces of one or more of the perforated tubular 
nnembers: and 

a shoe coupled to the ^al isolation assembly; 

'wherein at least one of the scM tubular menibers and the perforated tubular 
members are formed by e tadial expansion process performed within the wellbore; and 
15 wherein the perforated tybular Dners are formed by a radial expansion process 

performed within the wellbore. 

2. A method of isolating a first subterranran zone from a second subterranean 
zone in a wellbore, comprising: 

20 positioning one or more solid tubulars within the wellbore, the solid tubulare 

traversing the first subtenanean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulare travereing the second 
subterranean zone; 

25 ' radially expanding at least one of the solid tubulare and perforated tubulare 

within the wellbore; 

fluldidy coupling the perforated tubulare and the primary solid tubulare; 

preventing the passage of fluids from the firet subtenranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulare and 
30 perforated tubulare; 

positioning one or more perforated tubular linere within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plastlcaily defbrnihg the perforated tubular linere within 
the interior of one or more of the perforated tubulare. 
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3. A method of extracting materials from a producing subterranean zone in a 
weiR>ore, at least a portion oT the weilt>ore including a casing, comprising; 

positioning one or more solid tutMJiars within the welibore; 
5 positioning one or more perforated tiibuiars each including one or more radial 

passages wItHn the welit>ore. the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the sdid tubulars and the perforated tubulars 
within the welibore; 
10 - fluidldy coupling the solid tubulars with the casing; 

flutdidy coupling the perforated tubulars with the solid tubulars; 

fluidldy isolating the produdng subterranean zone from at least one other 
subtenanean zone wKhih the welibore; 

flirididy coupling at least one of the perforated tubulars with the produdng 
IS subterranean zone; 

positioning one or wore perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and {rfastically defomning the perforated tubular liners within . 
the interior of one or more of the perforated tubulars. 

20 

4. A system for isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone; 
25 means for positioning one or more perforated tubulars each indudInQ one or 

more radial passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

means fbr radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 
30 means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the welibore external to the priinary solid tubulars 
and perforated tubulars; 
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means for positioning one or more perforated tubular liners within the interior of 
one or nxm of the perforated tubulars; and 

means Cor radialiy expanding and ^plastically defomiing the perforated tubular 
liners wHhin the interior of one or more of the perforated tubulars. 

5 

'5. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 
means fbr positioning one or more solid tubulars within the wellbore; 
means for positionirtg one or more perforated tubulars each including one or 
10 mors radial passages within the wellbore, th6 perforated tubulars traversing the 
producing subterranean nne; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidldy coupling the solid tubulars with the casing; 
15 means for fiuididy coupling the perforated tubutars with the solid tubulars; 

means for fluidiciy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means fbr fluidiciy coupling at least one of the perforated tubulars with the 
producing subtenranean zone; 
20 nieans for positioning one or more perforated tubular liners within the interior of 

one or more of the perforated tubulars;' and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of the perfmited tubulars. 

25 6. An apparatus for extracting geothermal energy fn>m a sut>terranean fomiatibn 
containing a source of geqthermal energy, ooniprising: 

a zonal isolation assembly positioned witMn the subterranean formation, 
comprising: 

one or more solid tubular menibers, each solid tubular member including one or 
30 mors external seals; 

one or more perforated tul^r nnembers each including radial passages 
coupled to the soDd tubular mend)er8; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the interior surfeces of one or more of the perforated tubular 
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members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

5 

7. A method of isolating a first subterranean zone from a second subtenranean 
zone including a source of geothermal energy in a w^R>ore. comprising: 

positioning one or more solid tubuiars within the weilbore, the solid tubulars 
traversing the first subtenranean zone; 
10 positioning one or more perforated tubulars each including one or more radial 

passages v^in the wellbore, the perforated bjbulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
witNn the wellbore; 

1 5 fluididy coupling the perforated tubulars and the primary sdid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the . primary solid tubulars and 
perforated tubulars; and 

pbsitioning one or more perforated tubular liners within the interior of one or 
20 more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubuiars. 
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1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members* each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valvw operabiy coupled to the perAjrated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operabiy coupled to one or more of the 
10 * perforated tubular members for monitoring the operating temperature ivithin the 
perforated tubular members; 

onB or more pressure sensors operabiy coupled to one or more of the 
perforated tutnjiar members for mionltoring the operating pressure within the perforated 
tubular members; and 

15 one or more fkiw sensors operabiy coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal Isolation assembly; and 
a controller operabiy coupled to the fbw control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flew sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonned by a radial expansion process performed within the wellbore. 

25 2L A method of isoteting a first subterranean zone from a second subtenranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars wittiin the wellbore; 

fluldidy coupling the perforated tubulars and the solid tubulars; 

prevjenting the passage of fluids from the first subterranean zone to the second 
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subterranean zone within trie wellbore external to the solid tubulars and perforated 
tubulars; 

mor^rftig the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 Gontrolling the flow of fli^dic materials through the perforated tutnjlars as a 

function of the monitored operatbig temperatures, pre^res, and flow rates. 

3. A method of e)(tracting materials from a producing subtenranean zone In a 
wellbore, at least a portion d( the wetibors including a casing, comprising; 

10 positioning one or nrioresdld titulars within the wellbore: 

posWoning one or more perforated tubuters within the wellbore, Vhe perfected 
tubuters traversing the produdng subterranean zone; 

radteliy expanding at least one of the solid tubuters and the perforated tubuters 
within the wenbore; 
tS fluididy coupling the solid tubulars witti the caising; 

fluidicly coupling the perforated tubulars with the solid tubutere; 

fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of^ the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
nnore (rf the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored c^erptlng temperatures, pressures, and flow rates. 

25 

4. A system for isoteting a first subterranean zone from a second subterranean 
zone in a welibore, apprising: 

means for posittening one or more solid tubuters within the wellbore. the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within the welibore, the 

perforated tubuters traverstag the second subterranean zone; 

means for radteliy expanding at teast one of the solid tubulars and perforated 
tubuters withiri the wellbore; 

means for fluidicly coupling the perforated tubuters and the sc4M 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellix)re external to the soHd tutnjlars.and 
perforated tubulars; ^ 

nwahs for monitoririg the operating temperatures, pressures, and flow rates 
5 within orie or more of the perforated tubulars; and 

means for controlling the flow of fluldic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the weiibore Indudihg a casing, comprising; 

means for positioning one or more solid tubulars within the weiibore; 
means for positioning one or more perforated tubulars within the weiibore, the 
perforated tubulars traversing the producing subterrarman zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated 
tubulars vtrtthin the weiibore; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the produdng subterranean zone from at least one 
otKbr subterranean zone within the weiibore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic matertels through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation asseinbiy comprising: 
30 one or more solid tubular nnembers, each sdid tubular memt)er induding one or 

more external seals; 

one or more perforated tubular members each Induding radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the Interior suffices of one or mdre 
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of the perforated tubular rmmtMrs for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members arKl the perforated tubular 
5 members are formed by a radial expansion process perfomned wittiln the welibore; and 
wherein the solid tubular Hners are fbmied by a radial expansion pfocess 
performed within the welibore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zone in a welibore, comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulara 
traversing the first subtenranean zone; 

positioning one or rriore perforated tubulars each including one or more radial 
passages wKhin the welibore, the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the welibore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenBnean zone to the second 
20 subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

8. ' A method of extracting materials from a produdng subterranean zone In a 
welibore, at least a portion of the welibore iriduding a casing, comprising; 

30 positioning one or more solid tubulars within the welibore; 

positioning one or mors perforated tubulars each indudlng one or more radial 
passages within the welibore, the perforated tubulars traversing the produdng 
subterranean zone; 
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radially expanding at least one of the solid tut)ulars and the perforated tubulars 
within the wellbore; 

fluldtely coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
5 fluididy isolating the produdng subterranean zone from at least one other 

eubtenanean zone vtthtn the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subtenranean zone; 

positioning one or more solid tubular liners within the interior of one or htkmb of 
10 . the perforated tubulars; and 

radially expanding and ple^ttcally defomning the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first subterranean zone from a second subterranean 
zorte in a wellbore, conYprising: 

means for positioning om or more solid tubulars within the wellbore» the solid 
tubulars traversir^ the first subterranean zone; 

means for positioning or^e or more perforated hibulars ead) Induding one or 
20 more radial passages ^in the weHbore, the perforated tubulars traversing the second 
subterranean zone; 

weans for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventirtg the passage of fluids from the first subterranean zone to 

the second subterranean zorie within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positbning one or more solid tubular liners within the interior of one 
or mors of the perforated tubulars; and : 
30 means for radially expandkig and plastically defonming the solid tubular liners 

within the interior of one or more of the perfiorated tubulans^ to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portioh of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the welltxire; 

means for positioning one or more perforated tutnjlars each including one or 
5 more radial passages within the welitiore. the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbore; 

means for fluidicly coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubular^ 

means for fluidicly isolating the producing subterranean zone from at least one 
other subterranean zone within the weilbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subtenranean zone; 
15 means for positioning orie or more solid tutHilar liners within the Interior of one 

or more of the perforated tubulars; and 

means for radially expanding ahd plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidicly seal at least 
some of the radial passages of the perforated tubulars. < 

20 

1.1. An apparatus* comprising: 

a zor^al isolation assembly comprising: 

one or nKxe solid tubular members, each solid tubuter member ir^duding one or 
rrKxe extemal seals; 

25 one or more perforated tubular 'members each including radial passages 

. coupled to the soHd tubular members; and 

a sealing materiai coupled to at least some of the perforated tubular members^ 
for sealing at teast some of the radial passages of the perforated tubular members; and 
a shoe coupled to the zorval isolation assembly. 

30 

12. A method of isolating a first subterranean zone frorri a second subterranean 
zona in a welltx)re. comprising: 

positioning one or more solid tubulars within the weilbore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least, one of the solid tubulars and perforated tubulars 
5 within the weilbore; 

ffuidicly coupHng the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing crff an annular region within at least one of the perforated tubulars; and 

Injecting a hardenable fluldic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing sutrtenranean zone in a 
weilbore, at least a portion of the weilbore including a casing, comprising; 
positioning one or more solid tubulars within the weilbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the weilbore* the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the w^lbore; 

fluidicly coupling the solid tubulars with the casing; 
fiuididy coupling the perforated tubulars with the solid tubulars; 
25 fluidicly isolating the. producing subterransian zone from at least one other 

subterranean zone within the weilbore; 

fluidicly coupling at least one of the peribrated tubulars with the producing 
subtenranean zone; 

sealing off an annular region ^In at least one of the perforated tubulars; and 
30 injecting a hardenable fluldic sealing material into the seated annular regtons of 

the pefforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean 
ZDne in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traveraing the first subterranean zone; 
5 means for pwitioning one or more perforated tubulars each including one or 

more radial passages within the wellbore» the perforated tubulars traversing the second 

y 

suMenanean zone; 

means for radially expanding at least one the solid tubulars and perforated 
tububrs within the wellbore; 
10 means fbr fluididy coupling the perforated tiibuiars and the solid tubulars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subtenanean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular regton wittiin at least one of the perforated . 
15 tubulars; and 

mear^ for injecting a hairdenable fluKUc sealing material into the sealed annular 
regions of the perforated tubulars to seat off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subtenanean zone in a 
wellbdre, at least a portion of the wellbore including a casing, comprising; 
means for petitioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each Including one or 
more radial passages within the weltbore« the perforated tubulars traversing the 
25 producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

' means for fluididy coupling the solid tubulars the casing; 
nneans for fluidlcly coupling the perforated tubulars with the solid tubulars; 
30 means for fhiididy isolating the produdng subtenanean zone from at least one 

other subterranean zone within the wellbore; 

means fbr fluidlcly coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tutHJiars; and 

means for injecting a hardenabie fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbors that traverses a 
subterranean fbnnatlon, comprising: 
10 ' . one or more solid tubular rnembers, each solid tubular member including one or 
mors external seals; 

one or nrKve perforated tubular members coupled to the solid tubular members; 

and 

a shoe obupied to the zonal isofation assembly; 
15 wherain at least one of the solid tubular members and the perforated tubular 

members are fomied by a radial expansion process perfomfied within the wellbors; and 

wherein at least one of the perfonated tubular members are radially expanded 
into Intimate contect with the subterranean formation. 

20 17. The apparatus of daim 16» wherein the perforated tubular members that are 
radially expanded into intimate contact with the subtenanean formation compress the 
subterranean formation. 

18. A method of isolating a first subtenanean zone from a second subtenanean 
25 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone; - * 

positioning one or more perforated tubulars wittiin the wellbore each Including 
one or motB radial passages, the perforated tubuteirs traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbors; 

radiaiiy expanding at least one of the perforated tubulars into intimate contact 
wKh the secprid subterranean zone; 
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fluidiciy ooupling the perforated tubulars ar\6 the soiid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of daim 18, vyherein the perforated tubulars that are radially 
expanded into intimate contact with the second subtenanean zone compress the 
second subten^nean zone. 

10 20. The method of daim 18, further comprising vibrating the second suMenranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenBnean 
zone, 

21. The method of daim 18, further comprising vibrating the second subterranean 
tS zone to jdean the radial passages of the perforated jubulars that are radially exparided 

Into intimate oor^ with the seqond subtanranean z^ 

22. The nDsthod of daim 18, further comprising applying an impulsive load to the 
perfbrated tubulars that are radially expanded into intimate oontad with the second 

20 subtenanean zone to Increase the rate of recovery of hydrocarbons from the second 
. subterranean zone. 

23. A method of exta^ctlng materials from a producing subtenanean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

25 positioning one or wore sdid tubulars within the v^libore; 

positioning one or more perforated tubulars within the wellbore each Induding 
one CN* more radial passages, the perforated tubulars traversing the prcxJudng 
subterranean zone; 

radially expanding at least one of the sdid tubulars and the perforated tubulars " 
30 within the wellbore; 

radially expanding at least one d the perforated tubulars into intimate contact 
with the pfodudng subterranean zone; 

fluididy ooupling the sdid tubulars with the casing; 

fluididy coupling the perforated tubulars with the sdid tubulars; 
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fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the welibore; and 

fluidicly coupling at least one of the perforated tubutars with the producing 
subterranean zone. 

5 

24. The method of daim 23. wherein the perforated tubulans that are radially 
expanded into intimate contact with the producing subterranean zone compress the 
produdrig subterranean zone. 

10 25. The method of daim 23. further comprising vibrating the produdng 
subterranean zone to increase ttie rata of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of daim 23. further comprising vibrating the produdng. 
15 subterranean zone to dean the radial passages of the perforated tubufars (hat are 

radially expanded into intimate oontad with the produdng subtenranean zone. 

27. The method of daim 23, further comprising applying an impulsive liDad to the 
perforated tubulars that are radially expanded into Intimate contact with the produdng 

20 isubterranean zone to increase the rate of recovery of hydrocart>ons from the produdng 
subterranean zone. 

28. A system for isolating a first subtenranean zone from a second subterranean 
zone in a welibore, comprising: 

25 means for positioning one or more sdid tubulars within the wetlbore, the sdid 

tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars v^in the welibore each . 
including one or mpre radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expianding at least one of the solid tubulars and perforated 

tubulars within the welibore; . 

means for radially expanding at least one of the perforated tubi^ars Into intimate 
contact with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subtenBnean zone vyithin the wellbore external to the solid tubulars. and 
perforated tubulars. 

5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. the system of daim 28, further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subtenranean zone to dean the radial passages of the perforated tubulars that are 

15 radiatfy expanded bnto InUmate'contad with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact vAth the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprisl^^ 

means for positioning one or more solid tubulars within the wellbore; 
25 means for positioning one or more perforated tul>ulars within the wellbore each 

ihduding one or more radial openings, the perforated tubulars traversing the produdng 
subtenanean zone; 

means for radiaUy expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
30 means for radially e)q3anding at least one of the perforated tubulars into.ihtlmate 

contact with the produdng subterranean zone; 

means for fluididy coupling the solid tubulars the casing; 

means for fluididy coupling the perforated tubulars wKh the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 

91 



other subterranean zone within the vvellbore; and 

means for flutdidy coupling at least .one of the perTorated tubulars with the 
producing subtenanean zone. 

5 34. The syetem of daim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subtenanean zone 
comprises means for compressing the producing subtenanean zone. 

35. The system of daim 33, further comprising means for vibrating the prpdudng 
10. subterranean zone to inaeaee the rate of recovery of hydrocarbons from the produdng 

subterranean zone. 

36. The system of daim 33. further comprising means for vibrating the produdng 
subterrariean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate cbntad with the pnxludng subterranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tubulars that are radlaity expanded into intimate contad with the 
produdng subtenanean zone, to increase the rate of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subtenanean fbnnation and indudes a perforated wellbore casing, comprising: 
25 one or nx>re solid tubular members, each solid tubular member Induding one or 

more external seds; 

one or mora perforated tubular members coupled to the solid tubular members; 

and* 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated tubular 

members are fornied by a radial expansion process perfbmied within the wellbore; and 
wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated welibore casing. 
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39. The apparatus of dafm 38, wherein the perforated tubular meml>ers that are 
radially exparKJed into intimate contact with the perforated casing compress the 
suiyterranean formation. 

5 40. A method of isolating a first subterranean zone from a second subtenanean 

zone in a wellbore that includes a perforated casing that traverses the second 

subterranean zone, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubuiars 

traversing the first subtenanean zone; 
10 positioning one or more perforated tubulars within the wellbore ea^ including 

one or more radial passages, the perforated tutHJiars traversing the second 

subtenanean zone; 

radially expanding at least one of the primary solid tubulars and 'perforated 
tubulars within the welRx)re; 
15 radially expanding at teast one of the perforated tubulars into intimate cohtect 

with the perforated casing; 

fluididy coupling the perforated tuttulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. Hie method of daim 40, wherein the perforated tutHJiars that are radially 
expanded Into intimate contect with the perforated casing compress the second 
subterranean zone. 

25 

42. . The method of daim 40» further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

30 43. The method of daim 40, fiffther comprising vibrating the second subtenanean 
zone to dean the radial passages of the perforatM tubuters that are radtelly expanded 
into intimate contect with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubutars that are radially exparuled into intimate contact wtth the perforated 
casing to increase the rate of recovery of hydrocart>on$ fronn the second subtenranean 
zone. 

5 . 45. A method of extracting materials from a producing subterranean zone in a 
vveHbore, at least a portion of the welibore including a casing and a perforated casirig 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubulars within the welibore; 
positioning one or more perforated tubulars within the welibore each including 
10 one or more radtal passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weHbore; 

radially expanding at. least one of the perforated tubulars into intimate contact 
15 with the perforated casing; 

fluidlcly coupling the solid tubulars with the casing; ^ 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one other 
subtaranean zone within the welibore; and 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded Into intimate contact with the perforated casing compress the produdng 

25 subterranean zone. 

47. The method of daim 45, further comprising, vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subtenranean zone. 

30 

48. The rnethod of daim 45, further comprising vibrating the produdng 
subterranean zone to dean the radial passages, of the perforated tiibulars that are 
radially expanded into intimate contact with the perforated casing. 



94 



49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
tubuiars to Increase the rate of recQvery of hydrocart>ons from the producing 
subterranean zone. 

5 • 

50. A system for isolating a first subtenanean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zonOt comprising: 

means for positioning one or more solid tubulars within the wellbore, the sdld 
10 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubuiars wittiin the wellbore each 
including me or more radial passages, the perforated tubuiars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the wellbore; * 

means for radially expanding at least one of the perforated tubulars into intimafe 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore exteniai to the solid tubuiars and 
perforated tubulars. 

51. The system of claim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibrafing the sisoond 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. . 
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54. The system of daim 50, further corinprising means for applying an impulsive 
load to the perforated tubuiars that are radially expanded into intimate oontact wim the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
sul)terranean zone. 

5 

55. A system for extracting materials from a producing sut^rranean zone in a 
weUtx)re. at least a portion of the welll>ore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubuiars within the weilbore; 
10 means for positioning one or more perforated tubuiars within the weilbore each 

including one or more radial openings, the perforated tubuiars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within the weilbore; 
IS means for radially expanding at least one of the perforated tubuiars Into intimate 

contact with the perforated casing; 

means for fluidicly coupling the solid tubuiars with the casing; 
means for fluidicly coupling the perforated tubuiars with the solid tubuiars; 
means for fluidicly Isolating the producing subtemnean zone from at least one 
20 other subterranean zone within the weilbore; and 

means for fluidicly coupling at least one of the perforated tubuiars with the 
producing subtenranean zone. 

56. The system of daim 55, wherein the means for radially expanding at least one 
25 of the perforated tutHJlars into intimate contact y^th the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. the system of daim 55, furiiher comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 

30 subtenranean zone. 

SB* The system of daim 55, furttier comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubuiars that are 
radially expanded Into Intimate cbntect with the perforated casing. 
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• 59. The system of daim 55, further oomprising means fop applying an impulsive 
load to the perforated tubuiars ttiat are radially expanded into intimate cmtact with the 
perforated casing to increase the rate 6f recovery of hydrocart)ons from the producing 
5 subterranean zone. 

. 60. An apparatus, oomprising: 

a zonal isolatiori assembly oomprising: 

one or more solid tubular members, each sdkJ tubular member Including one or 
10 nme external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubiriar liners each including me or more radial 
passages coupled to the interior surfaces of one or more of the perforated' tubular 
15 members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomned within the wellbore; and 
wherein the perforated tubular liners are fonhed by a radial expansion process 
20 perfonned within the wellbore. 

61. A method of isolating a first subtenanean zone from a second subtenaneari 
zone in a wellbore, comprising: 

positioning one or more solid tubuiars within the wellbore, the solid tubuiars 
25 traversing the first subtenranean zone; 

petitioning one or more perforated tubutars each including one or more radial 
passages within the wellbore, the perforated tubuiars traversing the second 
S(rf>tenranean zone; 

radially expanding at least one of the soRd tubuiars and perfmited tubuiars 
30 within the wellbore; 

fluididy coupling the perforated tubuiars and the primary solid tubuiars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the wellbore extemal to the primary solid tiibulars and 
perforated tubuiars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

5 

62. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing^ comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including orfe or mors radial 
10 passages within the welltx3re. the perforated tubulars traver^ng the prcxludng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weHbore; 

fluididy coupling the solid tubulars with the casing; 
1 5 fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone; 

20 positioning one or wore perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plastically defonming the perforated tubular liners within 
the Interior of one or nrare of the perforated tubulars. 

25 63. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellborep oomprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zone; 

means for posittohing one or more perforated tubulars each induding one or 
30 more radial passages within the wellbore^ the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy cbupHng the perforated tubulars and the sdid tubulars; 
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means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or mm perforated tubular liners within the interior of . 
5 one or more of the perforated tubulars; and 

means for radially expanding and piasticaily deforming the perforated tubular 
liners within the interior cff one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subten^nean zone in a 

1 0 wellbore. at least a portion of the weilbore iniduding a casing, comprising; ^ 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages vAfhin the wellbore, the perforated tubulars traversing the 
producing subtenanean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with Vtye casing; 
means for fluididy coupling the perforated tubulars with the solid tubutars; 
nr>eans for fluididy isolating the producing subterranean zone from at least one 
20 other subtenranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning pne or more perforated tubular liners within the interior of 
one ornrK>re of the perforated tubulars; and 
25 means for radially expanding and plastically deforming the perfbrated tubular 

liners within the interior of one or more of the perfbrated tubuters. 

65. An apparatus, comprising: 

a zonal Isolation assembly comprising: 
30 one or more sdld tubular members, each solid bibular member induding one or « 

nrxMre external seals; 

two or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for oontrdlabiy fluididy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonned by a radial expansion process perfomied within the wellbore. 

5 

66. A nriethod of Isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, oomprtsing: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing - the second 
subtenanean zone; 

radially expanding at least cme of the solid tubulars and perforated tubulars 
within the wellbore;. 
15 fluididy coupling the perforated tubulars and the primary so^^^ 

preventing ttie passage of fluids from the first subtennanean zone to the second 
subterranean zone within the wellbore external to the primary solid tubuters and 
perforated tubuters; and 

preventing fluids from passing from cme of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing^ comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within ttie wellbore, the perforated tubulars traversing the producing 
subterranean zonra; 

radteliy expanding at least one of the sdid tubulars and the perforated tubulars 
within the wellbore; 
30 fluididy ooupfing the solid tubulars with the casing; 

fluididy coupling the perforated tubuters with the solid tub^^ 

fluididy Isolating the prcxJudng subterranean zone from at least one other 
subtenranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
t>een depleted to one of the producing zones that has been depleted. 

5 68. A system for isolating a first subterranean zone from a second subterranean 
zone havmg a plurality of producing zones in a welllxire, comprising: 

means for positioning one or more solid tubulars within the vvellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perfbrated tubulars each including one or 
10 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the soDd tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subtenanean zone withiii the wellbore external to the prfmary solid tubulars 
and perforated tubulars; ^ 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubuiars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials fronri a plurality of producing subtenranean 
^mes in a wellbore, at least a portbn of the wellbore triduding a casing, comprising; 
25 means for posHfoning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages, within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars vAih the casing; 

means for fluididy coupling the perfbrated. tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone vvithin the wellbore; 
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means for fluididy coupling at least one of the perforated tubulars with the 
producing subtenianean zone; 
^ means for positioning one or more perforated tubular liners vwthin the interior of 

one or more of the perforated tubuiars; and . 
5 means for preventing fluids from passing from one of the producin9 ^nes that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothemud energy from a subterranean formation 
containing a source of geothermal energy, comprising: 

10 a mnal isolation assembly positioned vM\\n the subterraneain formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
nrKxe external seals; 

one or more perforated tubular membei^ each including radial passages 
15 ooupled to the solid tubular members; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the interior surfiaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore. 

71. A method of isolating a first subtenanean zone from a second subterranean 
zooB ^udlng a source of geothermal energy in a wellbore. comprteing: 

25 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubidars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

t fluldicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore extemal to the primary solid tubulars and 



perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expandmg and plastically defonming ttie perforated tubular liners within 
S the interior of one or more of the perfbrated tubulars. 

72. A method of extracting geothenmal energy from a subtenranean geothenmal 
zone in a v^bore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulare within the wellbore; 
10 positioning one or more perforated tubulare each including one or riiore radial 

passages within the wellbore, the perfbrated tubulare travereing the subtenanean 
geothemnal zone; 

radially expianding at least one of the solid tubulare and the perforated tubulars 
within the wellbore; 
15 ' fiuidiciy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulare; 
flukUdy isolating the subterranean gec^emial zone from at least one other 
subterranean zone within the wellbcm; and 

fluididy coupling at least one of the perforated tubulare with the subterranean 
20 . geothermal zone. 

73. A system for isolating a first subtenranean zone from a second geothemnai 
subterranean zone h a wellbore, comprising: 

means for positioning one or more solid tubulare witliin the wellbore, the solid 
25 tubulars traversing the firet subtenranean zone; 

means for positioning one or more perforated tubulare each induding one or 
more radial passages within the wellbore, the perforated tubulare travereing the second 
gec^nral subterranean zone; 

means for radially expanding at least one of the solid tubulare and perforated 
30 tubulars vnUtih the wellbore; 

means for fiuidiciy coupling the perforated tubulare and the solid tubulare; and 

means for preventing the passage of fluids from the firet subtenanean zone to 
the second geotherimal subterranean zone within. the wellbore external to the primary 
soRd tubulars and perforated tubulare. 
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74. A system for extracting geothermal energy from a subterranean geothermal 
zone in a welibore. al least a portion of the weilbore mduding a casing, comprising; 

5 means for positioning one or more solid tubulars within the weilbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the weilbore, the perforated tubulars traversing the 
subtenranean geothermal zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars within the welibore; 

nrieans ft^ fluididy coupling the sdid tubulars with the ra^ 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the subterranean geothennal zone from at least one 
other subterranean zone within the weilbore; and 
IS means for fluididy coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assemtriy comprising: 
20 one or more solid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members each Induding one or more radial 
passages coupled to the solid tubular mennt>ers; and 

a shoe coufried to the zonal isolation assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the weilbore; and 

wherein the radial passage of at least bne of the perforated tubular members 
are cleaned by further radial expansion of the perforated tutnilar mend)ers within the 
weilbore. 

30 

76. A method of isolating 9 first subterranean zone from a second subterranean 
zone in a weilbore, comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tutnilars within the welllx)re each including 
. one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tukNJiars and perforated 
5 tubulars within the wellbore; 

fluidldy coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tidHJiars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the weObore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

15 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 
25 fluidicly coupling at least one of the perforated tubulars with the producing 

subterrar^ean zone; 

monitoring the operating temperatures, pressures,, and flow.rales within one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. A system for isolating a first subtenahean zone from a second subterranean 
zone in a weltt>ore; oomprislr>g; 
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means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first sutrtmanean zone; 

means for positiming one or more perforated tut)ulars within the welltxra each 
indudlr^g one or more radial passages, the perforated tubulars traversing the second 
5 subterranean rone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; ^ 

means for preventing the passage of fluids from the first subterranean zone to 
10 the Second subtenranean zone within the wellbore extemal to the soTid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages cf at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars witMn the 
wellbore. 

15 

79. A system for extracting materials from a producing, subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 Including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

nrteans for radially expanding at least one of the solid tubulars and the 
• perforated tubulars wittiin the wellbore; 

means for figidicty coupling the solid tubulars with the casing; 
25 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluidiciy Isolating the (KxxJudng subterranean zone from at least one 
other subterranean zone within the .wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 emans for deaning materials 'from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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